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EXECUTIVE SUMMARY 



CH2M HILL ENGINEERING LTD. has conducted a study of the historic South River 
Wood Distillation/Charcoal plant site. The primary objectives of the study were to 
establish the physical extent of contamination in soil, lake sediment, surface water and 
groundwater, and to identify existing health and environmental impacts. The scope was 
later expanded to include the location of a former disposal area for buried tar pond 
waste. 

The field investigation included a surfiace mapping program, a preliminary diving 
inspection in nearby Forest Lake, a subsurface drilling and soil sampling program, and 
a well installation and groundwater sampling program. 

The Village of South River is situated on a flat sand plain. This sand plain extends 
under the former plant site, and also forms the local water supply aquifer. The 
municipal water supply wells are located 300 m southwest of the former plant site. 

Groundwater contaminated with high levels of polycyclic aromatic hydrocarbons 
(PAHs), phenolic compounds, and benzene, toluene, xylenes and ethyl benzenes 
(BTXE) is present under the former tar pit area in the north-central area of the site 
(Figure 3). This contamination is not laterally extensive as groundwater samples taken 
less than 100 m away from this area are not contaminated. 

No PAH, phenolic, or BTXE contamination was detected in a sample from the South 
River Municipal Well #2. 

In the central area of the site, soil contamination appears to be limited to the areas of 
a former tar pond and the oven house/holding tank house buildings (Figure 2). Areas 
of tar contamination exist on ground surface. Evidence of soil contamination in the 
subsurface was limited to strong odours. 

Tar contamination exists on the bottom of Forest Lake in the near-shore area adjacent 
to the site. Lake sediments in this area are contaminated with high levels of PAHs. 
No significant contamination of the lake water was detected. 

No significant vertical or horizontal hydraulic gradients were measured in the 
groundwater underneath the former plant area. Under these conditions, only slow 
groundwater movement is occurring across the site. The low horizontal hydraulic 
gradients make it difficult to determine the direction of groundwater flow underneath 
the site. The results of a two-dimensional groundwater flow model indicate that the 
site area likely lies within the capture zone of the municipal wells. The travel time for 
the observed contaminated groundwater under the former tar pond area to migrate to 
the municipal wells was predicted to be on the order of 25 years or longer. 
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Buried tar pond waste was found in three shallow trenches in the southwest area of the 
property, about 60 metres from the South River municipal wells. The wastes were 
buried above the water table. 

Three primary exposure pathways for release of onsite contaminants have been 
identified. These are: 

15 migration of contaminated groundwater to the municipal wells, 

(ii) direct contact with tars, soils, and lake sediments, 

(iii) aquatic biota uptake of contaminants from lake sediments. 

Typical remedial alternatives have been reviewed for each pathway. 

Recommendations for further action have been made and include: 

01 A more extensive diving inspection/sediment sampling program in Forest 
Lake, and a program of bioassay (lethality) tests of lake sediment 
samples. 

(ii) a groundwater monitoring program using the South River municipal 
wells, 3 existing monitor well nests, 2 proposed new well nests, and 1 
proposed new shallow well. (Figure 7). 

(iii) restricted access to the subject property 

Remedial action, if any, for tar-contaminated surface soils and lake sediments should be 
evaluated after completion of the lake sediment investigation described in (i) above. 
Site decommissioning, according to MOE guidelines, should be undertaken before any 
development of this property proceeds. 
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Section 1 
INTRODUCTION 



1.1 BACKGROUND ON PROJECT 

In November 1988, the Ontario Ministry of the Environment (MOE) released an inven- 
tory of former industrial plant sites in Ontario producing or using coal and related tars 
(Intera Technologies Ltd., 1988). Forty-four sites were identified. For each site, the 
inventory documented general site characteristics and any preliminary indications of the 
presence of onsite wastes. 

A major MOE program is now underway to more fully investigate the potential impacts 
that these sites may have on human health and the environment. The program is 
aimed at determining the need for remedial action at individual sites. 

The former South River Wood Distillation/Charcoal Plant (Figure 1) was identified by 
the inventory as a former producer of wood tars and related wastes. Wastes including 
tars were found onsite. 

In November 1989, the MOE initiated an investigation of the South River property. 
The primary concern on this site is the proximity of the former plant area to municipal 
water wells. Buried wastes on the plant property may impair the water quality of the 
wells. Another concern is the potential impact this site may have on a nearby lake. 
The site is located on the shore of Forest Lake. 



1.2 SCOPE OF WORK AND OBJECTIVES 

On November 9, 1989, the Ontario Ministry of the Environment issued a Request for 
Proposal (RFP) entitled 'Investigation of the Historic South River Wood Distilla- 
tion/Charcoal Plant Site'. The objectives of this study, as outlined in the RFP, are as 
follows: 

Q To establish the physical extent of waste, contaminated soils, sediments, 
surface water, and groundwater onsite and offsite. 

ii) To identify existing impacts on public health and the environment and, 
where necessary, develop recommendations to mitigate or prevent these 
impacts. 

The specific concerns with respect to the site were further detailed in the RFP as fol- 
lows: 
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I, To determine the presence and extent of tar waste including other 
related by-products on the plant site, including the area adjacent to the 
South River (I.e. Forest Lake). 

% To determine the chemical characteristics of waste found at the site and 
close to the shore. 

Si To determine the extent and degree of groundwater contamination asso- 
ciated with the wastes. 

4 To determine the impact of contaminated groundwater on the South 
River (i.e. Forest Lake), and on the municipal well to the southwest. 
This will require characterization of the municipal aquifer in the area. 

$, To determine the presence and extent of any waste related to the oper- 
ation of the plant in Forest Lake and in the municipal aquifer. 

i* To determine the impact on the surface water quality of Forest Lake 
from any waste found on the bottom of the lake. 

After completion of the original field investigation, the scope of the project was 
expanded to include an investigation of previously buried tar pond wastes in unmarked, 
shallow disposal trenches on the property. 
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Section 2 
METHOD 



2.1 FIELD INVESTIGATION 

The field investigation included a surface mapping program, a diving inspection in 
Forest Lake, a subsurface drilling and soil sampling program, and a well installation 
and groundwater sampling program. Detailed information on the field methods is 
presented in Appendix A. 

A map of the site area was prepared using a reconnaissance survey and air 
photographs. 

A preliminary diving inspection was conducted in Forest Lake, along one transect line 
located close to the shoreline adjacent to the former plant site. The bottom of the lake 
was examined for any visible tar and tar seepages into the surface water within the 
active sediment zone. Lake sediment and lake water samples were collected. Selected 
samples were analyzed chemically for polycyclic aromatic hydrocarbon compounds 
(PAHs) and phenolic compounds (Fhenolics). ^ 

A drilling/soil sampling program was completed over the area of the former plant site. 
A total of nineteen boreholes were drilled. The boreholes were drilled in order to 
assess the presence of subsurface wastes, and to characterize the geological materials 
underneath the site. 

Soil samples obtained during drilling were described in the field. Selected samples 
were analyzed chemically for PAHs and Phenohcs. Four soil samples were submitted 
for grain-size analysis. Two soil samples were submitted for analysis of the organic 
carbon content. 

A total of nine monitor wells were installed in selected boreholes. The monitor wells 
were placed so as to provide groundwater level measurements across the site, and to 
assess the chemical quality of groundwater underneath the site. The rationale for the 
placement of the wells is as follows: 

15 Upgradient (Background) 

assess groundwater quahty upgradient of the former plant site 

Q Along the Bank of Forest Lake 

* determine the impact of potential plant wastes, (thought to exist 

along the bank) on groundwater quality 
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M^ Across the Site 

detennine the impact of the fonner plant operation on ground- 
water quality by creating a profile across the site from Forest Lake 
to the municipal wells located to the southwest of the remnant 
foundation structures 

* determine the potential for aqueous phase contaminants to 

migrate vertically through the assumed impermeable clayey 
deposits beginning at 20 metres below ground, surface. 

The groundwater level (i.e depth to water table) was measured in all onsite monitor 
wells and in an observation well adjacent to the South River municipal wells. The 
water level in the lake was also measured. All measurements were "tied in" by a survey 
to a common reference elevation. 

Groundwater samples from seven onsite monitor wells and from one of the municipal 
wells were collected and chemically analyzed for benzene, toluene, xylene, and 
ethylbenzene (BTXE), PAHs and Phenolics. 

Samples of the waste tar were collected from ground surface onsite and from the lake 
bottom close to shore. Tar samples were chemically analyzed for PAHs, Phenolics, and 
BTXE. 
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Section 3 
SITE DESCRIPTION 



M HISTORICAL DESCRIPTION 

The former wood distillation/charcoal plant (see Figure 1) is located on the east side of 
the town of South River, close to Ottawa Avenue. The site is situated on the shore of 
Forest Lake. The South River municipal wells (Wells #1 and #2) are about 300 m to 
the southwest of the site. 

The wood distillation plant was used to make wood chemicals such as acetic acid, 
acetone, methyl alcohol, creosote oils and wood tars. From 1903 to 1954 the facihty 
was operated as a wood distillation plant by the Standard Chemical Company Ltd. 
Beaver Charcoal, a division of Charcoal Supply and Sales of Ontario Ltd. operated the 
plant to make charcoal from 1955 to 1967. 

The products of the wood distillation plant were formed by combustion and distillation 
processes. Wood was placed by hand, or later via rail "buggies", into brick or steel and 
brick ovens. The wood was then burned in the absence of air, and the gaseous 
products of the combustion were collected and condensed into tar and alcohols ("raw 
liquor"). The wood residue was charcoal. 

After burning, the charcoal was placed in air-tight iron charcoal coolers. Once cooled, 
charcoal was moved to storage areas. 

The raw liquor was pumped to holding tanks. Originally, the liquor was likely further 
refined by onsite distillation into alcohols, acids, oils and a tar residual. Lime and 
sulphuric acid were likely used to produce acetic acid from the raw acids. Acetate was 
an intermediate product in this process. The hot tar residual was cooled and pumped 
to tar tanks or pits for storage. Records of the Ontario Water Resources Commission 
indicate that by 1964, the raw liquor was trucked to chemical plants in the United 
States for refinement. 

CH2M HILL has prepared detailed site plans using a 1908 fire insurance plan, and air 
photographs from 1929, 1969 and 1987 (see Figures 2 and 3 in map pocket). Figure 2 
has been prepared to show the following: 

The facilities as of 1908, which includes coal sheds, oven house, holding 
tank house, storage tanks, lime house, storage buildings, oil store house 
and acetate storage area. 

If) The South River (i.e. Forest Lake) adjacent to the site. 






A tar pit was known to exist on the property in 1977 (Intera Technologies Limited, 
1988). A 1969 air photograph shows the tar pit located 20 or 30 m from the shore of 
Forest Lake, in the north-central area of the site (Figure 4). 

In 1978, the area onsite, close to the lake shore, including the tar pit, was excavated 
under MOE direction (MOE, personal communication). Liquid waste was removed 
from the site by CPW Disposal Ltd. of Barrie, Ontario. Contaminated soil was 
excavated and re-buried onsite in three shallow trenches in the western part of the 
property as shown on Figure 3. 

Presently, the site is vacant with only remnants of the former plant (i.e. rubble and 
foundations). To the west of the site on Ottawa Avenue are residential houses. To the 
south and southwest are several commercial businesses. Figure 3 shows the current 
features of the site, including; 

i| locations of foundations and rubble from former buildings 

|| tar visible on the ground surface 

1^ locations of morutor wells and boreholes emplaced for this study, 

|i| location of the municipal water supply wells southwest of the site. 

Development, of this property for recreational and residential use has been under con- 
sideration since 1977 (Intera Technologies Ltd., 1988). 

In November 1989, the MOE obtained samples of raw (i.e. untreated) water from the 
South River Municipal Wells #1 and #2, and a sample of treated water from Well #2. 
The water samples were analyzed for inorganic and organic samples including major 
ions, metals, total phenolics, niicrobiological parameters, and a range of organic 
compounds. The results are included in Appendix I. It is pertinent to note that the 
concentration of total phenolic compounds in each water sample was less than 0.6 ppb, 
indicating no detectable contamination by phenolic compounds. As well, there was no 
detectable contamination by any of the other tested organic parameters. 

3.2 GEOLOGY 

The South River area is located in the physiographic region known as the Number 11 
Strip (Chapman and Putnam, 1984). This region is characterized by sand, silt and clay 
deposits which infill the hollows between bedrock knobs and ridges. 
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The village of South River is situated on a flat sand plain. The plain is composed of 
deltaic sands which were deposited by streams entering glacial Lake Algonquin. The 
sand plain was formed during the recession of the Wisconsinan Glacier (Chapman and 
Putnam, 1984). 

Underlying the sand plain, and outcropping to the north and south of the village, is 
Precambrian granite and gneiss bedrock. 

A buried bedrock valley runs underneath the village (Figure 5). The buried valley 
trends east-west, is approximately 1 km wide, and presumably extends underneath 
Forest Lake. The depth to bedrock is up to 85 m in the deepest parts of the buried 
valley. The overburden filling the valley is up to 60 m of clay, sill, sand and boulders, 
overlain by up to 25 m of primarily fine to coarse sand. The location of the buried 
valley was defined using local water well records (Geo-Environ, 1978) and geophysical 
resistivity surveys conducted in 1977 by the MOE (unpublished report, MOE files). 

The area of the former plant site and the municipal wells is underlain by at least 20 m 
of well sorted, fine to coarse sand. The log of a test well in the vicinity of the munici- 
pal water supply wells indicates that this clean sand is underlain by a clayey sand (Geo- 
Environ, 1978). Figure 6 is a geological cross section of the site area. The location of 
the cross-section is shown on Figure 3. 

Boreholes drilled on the former plant site confirmed that the site is underlain by at 
least 20 m of sand. The borehole logs are presented in Appendix C. The sand is 
relatively homogeneous, showing little variation between boreholes or with depth. The 
sand is fine to coarse grained and well sorted. Grain size analyses are presented in 
Appendix G. The sand has a low organic matter content, as is indicated by an organic 
carbon content (f^^) of approximately 0.0003 (Appendix E). 



33 HYDROGEOLOGY 



33.1 THE SOUTH RIVER WATER SUPPLY WELLS AND 

AQUIFER 

The sand plain in the area of the Village of South River forms the local water supply 
aquifer. The aquifer is an unconfined, or water-table aquifer. 

The sand aquifer follows the east-west trend of the buried bedrock valley. In the 
centre of the bedrock valley, near the location of the municipal water supply wells, the 
aquifer is over 20 m thick. The aquifer is hydraulically connected to Forest Lake, 
meaning that water can move relatively freely between the lake and the aquifer. 

Pumping tests conducted between 1978 and 1983 (Geo-Environ, 1978; Geo-Environ, 
1983; Morrison Beatty Ltd., 1981) indicate the following aquifer characteristics: 



# 




outline of buried valley 



scale 1:25.000 






Figure 5: Location of Buried Bedrock Valley, South River Area 



Transmissivity: 3.5 x 10"^ mVs ■ 

Specific Yield: 0.02 to 0.1 

Presently, one of the South River municipal wells is pumped intennittently at approxi- 
mately 20 L/s. Operation is switched between Well #1 and Well #2 from day to day. 
In August 1990, the operating well was typically turned on and off once every one or 
two hours. From September 1989 to August 1990, the South River municipal wells 
pumped a total of 141,434 m^ of water (Township Office, personal communication). 
Water pumpage was highest in late summer and fall, and lowest in winter. 

332 GROUNDWATER FLOW UNDER THE SITE AREA 

Water level elevations in the onsite monitor wells were measured in August 1990. 
Water level measurements were also made in an observation well near the municipal 
water supply wells, and in Forest Lake. The results are presented in Table 1. Water 
levels recorded on August 30, 1990 are also recorded on Figure 7. (The August 30th 
lake water level in Forest Lake was estimated by assuming a similar change in the 
elevation of the water table and of the lake level between August 20 and August 30). 

The water table under the study area was between 4 and 5 m below ground surface in 
August 1990. These water levels were not observed to fluctuate in response to pump- 
age of the municipal wells. However, continuous water level monitoring over a period 
of at least one day, on at least one onsite monitor well, is needed to confirm this obser- 
vation. 

The horizontal hydraulic gradient (ie. slope of the water table) across the plant site was 
essentially zero. In other words, the difference in groundwater elevation from place to 
place across the site was on the order of a few centimetres. These small differences 
may be partly the result of imprecision associated with the field measurements. Based 
on these measurements, it is not possible to determine a direction of groundwater flow 
underneath the site. However, the negligible horizontal hydraulic gradient indicates 
that, at the time of observation, there was very little horizontal groundwater movement 
across the site. 

No vertical hydraulic gradient was measured at any of the three well nests onsite. This 
indicates that at the time of observation there was no significant upward or downward 
component of groundwater flow underneath the site. 

The water level in Forest Lake was essentially the same as the water table elevation 
underneath the former plant site. This indicates very little movement of water into or 
out of the lake via the sand aquifer underneath the site was occurring at the time of 
observation. 

The hydraulic conductivity, or permeability, of the sand aquifer in the study area was 
estimated using three methods: pumping test analj^is, hydraulic response (slug) tests, 
and grain size analysis of soil samples. The results are presented in Table 2. The 
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Tuhle 1 
WATKR I.EVICI. ICI.KVATIONS 


Well 


Ground 
Elevation* 


Meas. Pt 
Elevation 


August 17, 19!^ 


August 20, 1990 


August 30, 1990 1 


Depth to 
Water 


Water 
Elevation* 


Depth to 
Water 


Watei' 
Elevation* 


Depth to 
Water 


Water 
Elevation 


MWNIA 


99.(B 


99.76 


4.22 


95.52 


4.22 


95.52 


4.29 


95.47 1 


MWNIB 


9935 


1(KK0.3 


4.49 


95.54 


4.49 


95.54 


4.56 


95,47 


MWN2A 


99.66 


100.54 


4.89 


95,65 


4.89 


95.65 


4.96 


95.58 


MWN2B 


99.67 


1(M).51 


4.87 


95.64 


4.86 


95.65 


4.93 


95.58 


MWN3A 


99.54 


100..34 


4.70 


95.64 


4.71 


95.63 


4.77 


95.57 


MWN3B 


99.44 


1(K).39 


4.75 


95.64 


4.75 


95.64 


4.82 


95.57 


MWSl 


99.54 


!(K)..34 


4.69 


95.65 


4.69 


95.65 


4.76 


95.58 


MWS2. 


99.29 


100.17 


4.68 


95.49 


4.68 


95.49 


4.75 


95.42 


MWS3 


99.91 


100.59 


4.96 


95.6.3 


4.96 


95.63 


5.03 


95.56 


TW5-78 


1 00.05 


100.66 


- 


- 


- 


- 


4.94 


95.72 


Forest Lake 








95.65 


- 


(cslimaled - 

95.65) 




(estimated 

95.58) 


' Ail elevations referenced to floor of pumphouse. Municipal Well #1, which was arbitrarily assigned an elevation of 100.00 m. 
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values calculated from slug tests represent the low end of the range of values of 
hydraulic conductivity of the subsurface materials around the monitor wells. At many 
monitor wells, slug tests were not successful due to the high hydraulic conductivity of 
the materials at these locations, causing the immediate recovery of the water level 
during the test. The average hydraulic conductivity was estimated to be 2 x lO''^ m/s. 
This value is typical of a clean sand deposit (Freeze and Cherry, 1979), and indicates a 
relatively high permeability. 
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Table 2 
HYDRAULIC CONDUCTTVnY OF THE SAND AQUIFER 


* Location '^■■"^■" 


Hydraulic Conductivity 

<m/s) 


Method of 
Calculation 


MWN3A 


9 X 10-^ 


Slug Test^ 


MWNIB ' i 


2x10"* 


Slug Test^ 1 


MWS2 


8 X lO"* 


Slug Test^ 


MWN2A 


i 3 X 10^ 

) "■-■ 


Slug Test^ 


BHS4 (2.5-3.0 m) 


1 X 10-^ 


Hazen^ 


MWSl (1.7-2.2 m). 


4 X 10-3 

! 


Hazen^ 


BHS9 (4.0-4.5 m) 


i 1 X 10-^ 


Hazen^ 


Area of Municipal Wells 


2.2 X 10-^ 


Pumping Tests^ 


NOTES: 


^See Appendix D. Analysis by the method of Bouwer and Rice, 1976 1 


"See Appendix G. Analysis by the method of Hazen (Freeze and Cherry, 1979). 


^From Geo-Environ Ltd, 1978; Geo-Environ Ltd, 1983; and Morrison Beatty Ltd., 
1981. 



Because the sand aquifer has a high permeability, groundwater can move relatively 
quickly through this aquifer if a significant hydraulic gradient exists. However, as dis- 
cussed above, the vertical and horizontal hydraulic gradients across the site are very 
small. This means that, under the observed water level conditions, only slow ground- 
water movement is occurring across the site. However, increased pumping of the muni- 
cipal wells could induce groundwater movement from the site area to the wells. 
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GROUNDWATER FLOW BETWEEN THE SITE AND THE 
MUNICIPAL WELLS 



The water table elevation at well TW5-78, close to the municipal wells, was measured 
several times on August 30, 1990. The water level in this well fluctuated in response to 
pumping of the municipal wells. When the municipal wells were not operating, the 
water level elevation rose to 95.72 m above reference. About two minutes after Well 
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# 1 began pumping (at approximately 20 L/s), the water level in TW5-78 had dropped 
by 0.42 m. 

Based on these measurements, when the municipal wells are not pumping, normal 
groundwater flow in the study area appears to be in a northeast direction, ie. from the 
area of the municipal wells to the area of the plant site and the lake. However, when 
either municipal well is pumping, this flow direction is reversed, at least in the vicinity 
of the municipal wells. 

The low horizontal hydraulic gradients underneath the former plant site make it diffi- 
cult to determine the direction of groundwater flow underneath the site. In August 
1990, the flow of groundwater under the site was very slow. However, the sand aquifer 
has a high permeability. This means that if the hydraulic gradient toward the pumping 
wells was increased, (for instance by an increase in pumpage or a decrease in precipita- 
tion), there is the potential that significant groundwater flow from the site to the wells 
will result. . 

The observed groundwater flow patterns in the study area may change with changes in 
precipitation, river stage, or pumping rates of the municipal wells. It is pertinent to 
note that conditions in August 1990, (low precipitation, high pumping rates) would 
result in a larger drawdown cone around the municipal wells than would occur at other 
periods during the year. Nevenheless, regular monitoring of the water levels in onsite 
and offsite wells, and in the lake, would help to confirm the direction of groundwater 
flow in the vicinity of the site. 
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Section 4 
EXTENT OF CONTAMINATION 



4.1 FOREST LAKE 

4.1.1 LAKE SEDIMENT 

Significant areas of the lake bottom adjacent to the site were found to be covered in 
tar. The extent of visually identified tar contamination in Forest Lake is shown in 
Figure 7. There were no visually identified areas of ongoing tar seepage into the lake. 

The physical appearance of the tar, and its location overlying the lake bottom sedi- 
ments, suggests that the tar was deposited in the lake by overland transport. There was 
no visible evidence that tar had entered the lake via upward movement through the 
lake sediments. 

The tar on the surface of the lake bottom occurred as a stiff to crumbly "crust", up to 5 
cm in thickness. In the central part of the tar-contaminated area, a fluid, sticky tar was 
also present underneath the tar "crust". The fluid tar, up to 10 cm in depth, was 
moderately viscous and more dense than water. Both types of tar were dark brown in 
colour and had a strong "wood smoke" odour. 

Outside the tar-covered area, most lake-sediment samples were classified as exhibiting 
traces of contamination ("TC"). The sediment often contained cinders and usually had 
a distinct wood smoke odour. 

The results of chemical analyses of selected lake-sediment samples are presented in 
Appendix E and summarized in Table 3. The field classification of samples (NC, TC, 
or VC) was compared to the resiilts of chemical analysis. The comparison can be 
summarized as follows: 

"VC samples: high concentrations of PAHs, similar to or greater than 

PAH concentrations in tar samples. 
'TC samples: most samples show significant levels of PAHs. 

"NC" samples: similar level of PAH contamination to TC samples. 

None of the lake sediment samples contained detectable levels of phenolic compounds. 
Phenolics have moderately high solubilities in water and were likely leached out of the 
lake sediment samples by the lake water. 

The lake sediment core sample (l-i-60 core), collected from 5 to 10 cm below the 
sediment surface, is not significantly contaminated with PAHs. 
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All laboratory analysis of compounds in the lake sediment samples are reported on a 
"wet-weight" basis. Regulatory guidelines are reported on a "dry-weight" bases. As a 
result, there is a slight underestimation of the compound concentrations with respect to 
guidelines. For example, assuming a soil moisture content of 20 percent by weight, 
"wet-weight" concentrations must be multiphed by 1.25 to give the equivalent "dry- 
weight" concentration. These discrepancies in concentration imits are not expected to 
be significant when compared to the uncertainties associated with the sediment 
sampling process. No adjustment has been made to convert "wet-weight" to "dry- 
weight" measurements. 

There are few regulatory guidelines for acceptable concentrations of PAHs in lake 
sediments. The Great Lakes Science Advisory Board has developed a guideline 
maximum concentration of benzo(a)pyrene in lake sediment of 1000 ppb, (CCME, 
1989). One lake sediment sample (24-80) exceeds this guideline. The MOE adopted a 
site-specific guideline for a site near Port Stanley, Ontario, for total PAH in creek 
sediment (CANVIRO Consultants, 1988). A total PAH concentration of 35,000 ppb 
was used to delineate sediment requiring remediation. Two samples (2-1-40 and 2+80) 
contained total PAH concentrations which exceeded this guideline. 

The draft Ontario Provincial Sediment Quality Guidelines (SQG) hst a Lowest Effect 
Level (LEL) and Severe Effect Level (SEL) for total PAH in sediments (Persaud et al, 
1990). The SEL is given as 11,000 jig per g of organic carbon. Assuming a total 
organic carbon (TOC) concentration in the sediments of 5 percent, the SEL is 550,000 
ppb. Samples 2-h40 and 2+80 contain total PAHs at levels close to this value. Given 
the incertainty in the sediment TOC, these samples are considered to be at the SEL. 
The LEL is given as 2,000 ppb. Samples 0+00, 2+00, 2+40, and 2+80 contain total 
PAHs which exceed the LEL. According to the SQG, the sampled sediments will 
impair sediment use by benthic organisms, and are slightly to highly contaminated. 

According to the above, lake sediment in the immediate area of the visible tar 
contamination in Forest Lake is significantly contaminated with PAHs. 

4.1.2 LAKE WATER 

Lake water samples were collected at two locations: off-shore near MWNl (location 
#1), and off-shore near MWSl (location #2). These locations are shown on Figure 3. 
The analyses of these samples are given in Table 4. 

No significant contamination of the lake water was detected. No parameter was 
measured at concentrations exceeding drinking water criteria (Table 4). Trace levels of 
Cresols and Dimethyl phenols were detected in one sample. There are no applicable 
drinking water criteria for these compounds. Parameters analyzed were PAHs, 
Phenolics, and BNA compounds (see Appendix E). 
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4.2 SOIL SAMPL ES 

h 

Small areas of surface tar contamination were identified over the central portion of the 
site. These areas are shown on Figure 7. This tar had a stiff, sticky to crumbly 
consistency, a dark brown colour, and a strong "wood smoke" odour. The tar was 
typically found from ground surface to depths of up to 5 cm below ground surface. 

Of the eleven boreholes drilled onsite, only three boreholes encountered subsurface 
material which appeared contaminated. The locations of the boreholes are shown on 
Figure 7. These were: 

MWNIA Located in the area of the former tar pond (See Figure 3). At a 
depth of 17 m below surface, the sand had a strong odour. 

BHS7 Located northeast of the former oven house (See Figure 2). At a 

depth of 3.5 m below surface, there were streaks of black sand 
and a distinct odour. 

BHSll Located west of the former holding tank house (Figure 2), in the 

centre of the site. At a depth of 2 m to greater than 4 m below 
surface, the sand had a strong odour. 

The results of chemical analyses of selected soil samples are presented in Table 5. The 
results were compared to the field classification of samples. This comparison can be 
summarized as follows: 

'TCA'C samples: 

PAH contamination is present. Several PAH compounds are found at concen- 
trations which exceed CCME criteria A, indicating that the soil is "slightly 
contaminated" (Appendix H). No PAH compounds exceed CCME criteria B. 
No Phenolic compounds were detected. 

"NC samples: 

PAH compounds were detected only at "background" levels. No PAH com- 
pound was found at concentrations exceeding CCME criteria A, and the samples 
can be considered uncontaminated. No Phenolic compounds were detected. 

Soil contamination delineated during the drilling program was limited to the central 
area of the plant site, close to the former tar pit and the oven house/holding tank 
house buildings. Evidence of contamination in the subsurface was limited to strong 
odours. None of the boreholes onsite intersected soil which contained free-phase oil or 
tar. 



ruble s 
SUMMARY OF COMPOUNDS DICTEtTED IN SOIL SAMPLRS (ppb) Page 1 of 3 


„*.:.«■_,■-■■ ^Aittpit ' s '■' ; 


RlLStt 

{3.5m)** 


itiis? 


BllSli 


MIWN3B 


MWN3A 
(i7ri*) 


|jit> nltink 


beliti. 
Linili 


Ciitti. Lttnll 


Field Cinssirtcttlloii 


NC 


.... ■ TC. , . 


. ic/vtr. 


NC 


NC 








Can([>oiin(i* 


















1 ■ 1 

PAIIs 


















Naphlhalcne 


< 


234 


828 


< 


< 


< 


24 


50,000 a 


Acenaphthylene 


< 


54.8 


19.6 


< 


< 


< 


9.6 




Acenaplilhenc 


< 


74.1 


11.4 


< 


< 


< 


9.6 




Muorene 


< 


288 


218 


< 


< 


< 


9.6 




Phenanlhrcne 


7.18 


4.56 


119 


12.0 


12.6 


< 


3.2 


50,000 a 


Anthracene 


< 


156 


23.1 


< 


< 


< 


4.8 




Fluoranlhene 


< 


MO 


118 


< 


< 


< 


8.0 




Pyrene 


18.5 


498 


151 


27.3 


32.8 


< 


8.3 


100,000 a 


Bcnzo(a)an(hraccnc 


< 


176 


53.9 


< 


< 


< 


33.6 


10,000 a 


Chrysene 


< 


208 


66.1 


< 


< 


< 


33.6 




Hcnzo(b)niioranthcnc 


< 


189 


70.0 


< 


1 

< 


< 


22.4 


10,000 a 


Benzo(k)fluoranlhenc 


< 


115 


51.7 


< 


< 


< 


22.4 


10,000 a 


Benzo(B)pyrcne 


< 


148 


44.0 


< 


< 


< 


19.2 


10,000 a 


Indeno( 1 ,2,3-cd)pyrenc 


< 


183 


54.4 


< 


< 


< 


24.0 


10,000 a 


Dibenzo(a,h)anthraccne 


< 


25.3 


< 


< 


< 


< 


19.2 


10.000 a 


Benzo(6lii)pcrylene 


< 


1^3 


50.4 


< 


< 


< 


19.2 




RNA (Including PAII repeals) 


















Naphthalene 


< 


200 


87.5 


< 


< 


< 


1.6 


50,000 a 


Accnaphyletic 


< 


33.3 


9.55 


< 


< 


< 


3.2 




Accnaphlhene 


< 


83.2 


11.6 


< 


< 


< 


3.2 
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Snmpte 


BliS6 

(3.5tii)** 


BiiS7 
(2m) 


RilSlI 
(-1.5ni) 


MWN.1B 

(5m) 


MWNM 
(I7in) 


Ijib Blank 


DelecL 
Umil 


Cone. Umit 


rield ClasslttcBllort 


NC 


TC 


TCIVC 


NC 


NC 








Compound 


















lluorcnt 


< 


.188 


20.0 


< 


< 


< 


1.2 




Phenanlhrtne 


5.06 


481 


122 


9.50 


15.2 


< 


1.6 


50.000 a 


Anthracene 


< 


MS 


16.4 


< 


< 


< 


1.6 




Muorandicne 


< 


268 


UK) 


< 


< 


< 


1.6 




Pyrenc 


12.4 


M6 


108 


2.1.1 


28.0 


< 


1.6 


100,000 a 


Benzo(a)anthracenc 


< 


14.1 


42.7 


< 


< 


< 


1.6 


lO.iWO a 


C;hryscnc 


< 


17.1 


57.4 


< 


< 


< 


17.6 




Ren/,o(h)nuoranlhene 


< 


14") 


60.6 


< 


< 


< 


3.2 


10,000 a 


Benzo(k)nuoranthenc 


< 


12.1 


58..1 


< 


< 


< 


1.6 


10,000 a 


nenzo(a)pyrcne 


< 


I2<J 


.18.0 


< 


< 


< 


1.6 


10.000 a 


1 ndeno( 1 ,2,3-ctJ)pyrene 


< 


1.12 


4.1.0 


< 


< 


< 


1.6 


10.0<MI a 


l)iben7.o(ali)anlliracenc 


< 


.K).S 


< 


< 


< 


< 


1.6 


lO.mM) a 


l)en7.o(ghi)pcrylcne 


< 


180 


54.4 


< 


< 


< 


1.6 




2-Mclhylnaphlhalene 


< 


I.") 20 


114 


< 


< 


< 


3.2 




1-Melhylnaphlhalene 


< 


69.1 


105 


< 


< 


< 


3.2 




Hiphenyl 


< 


1.19 


16.4 


< 


< 


< 


3.2 




ItenTyhutylphlhalate 


28.6 


69.1 


.10.9 


.5.9 


50.4 


< 


3.2 




|}i-n-bulylpt)lhalate 


4X3 


115 


49.2 


45.5 


59.3 


0.26 


.1.2 




I'crylcnc 


< 


42.4 


11.5 


< 


< 


< 


1.6 




Phenolics (ConI Tnr Acids) 


















ci-cresol 


< 


< 


< 


< 


< 


< 


8.0 
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Sample 


BilSA 

(3.5m)** 


BUST 
(2m) 


IlilSII 

(3.Sm> 


MWNSB 

(5m) 


MWNM 

(17m) 


Ub Binnk 


UelecL 
LimB 


Cone. Limit 


Firld Clnssirtcallan 


NC 


rc 


TCfVC 


NC 


NC 








Compound 


















m -cresol 


< 


< 


< 


< 


< 


< 


8.0 




p-crcs()l 


< 


< 


< 


< 


< 


< 


8.0 




2,6-Dinicthyl phenol 


< 


< 


< 


< 


< 


< 


80 




2,5-!>imelliyl phenol 


< 


< 


< 


< 


< 


< 


8.0 




2.4-Dlmclliyl phenol 


< 


< 


< 


< 


< 


< 


8.0 




3,5-Dimelhyl phenol 


< 


< 


< 


.< 


< 


< 


8.0 




23-Dlmelhyl phenol 


< 


< 


< 


< 


< 


< 


8.0 




.^,4-l>iniclhyl phenol 


< 


< 


< 


< 


< 


< 


8.0 




Rcscircinol 


< 


< 


< 


< 


< 


< 


8.0 




nil c«nc'cnlrnlii)n,<i in pph 
dcplh liclow ground surfHcc 

Concentralion l.imils; 
I a -C{:MI:{1W) Value C (Irvcl al which conlaminnlion Is signiflcani) | 



Examination of air photographs, the onsite reconnaissance survey, and the drilling/soil 
sampling program did not locate any disposal areas onsite where contaminated soil, 
excavated from the former pond, was buried in the subsurface. However, information 
made available by the MOE subsequent to the field investigations suggested that the 
disposal area may have been located in the western part of the property (i.e. west or 
southwest of BH56, Figure 3), outside the area of the preliminary site investigation. 
Further field investigation was conducted and the results are described in an addendum 
to this report (Section 7). 

In the area of MWNl, near the former tar pit location, contamination appeared at 
depth. Examination of the cross-section (Figure 6) shows that the contaminated soil is 
probably located very close to the bottom of the sand aquifer. Flowing sand conditions 
prevented the installation of deeper boreholes in this location, so the exact location of 
the interface between the sand aquifer and the underlying clayey sand unit could not be 
confirmed. 

It is possible that dense hquid tar and related products have moved downward through 
the sand aquifer in the area of the former tar pit. There may be liquid tar pooling at 
the bottom of the aquifer in this location. This tar pool may have migrated horizontally 
a short distance by gravity flow along the base of the sand aquifer. This could explain 
why MWNl encountered soil contamination only at depth. 

Alternatively, it is possible that contamination in the area of the former tar pond is only 
present as dissolved, or aqueous-phase, contamination in the groundwater and 
contamination adsorbed on to the soil particles. 

Two soil samples from MWN3, taken from 5 m and 17 ra below ground surface, were 
submitted for chemical analysis. There was no significant difference in PAH or 
Phenolics content between the two samples (Table 5). These results indicate that, at 
this location, there is no variation in PAH and Phenolic contamination with depth. 



43 GROUNDWATER 

4J.1 MUNICIPAL WELLS 

Municipal Well #2 was sampled on August 16, 1990. The results of chemical analysis 
are given in Table 4. Parameters analyzed were PAHs, Phenolics, BTXE, and 
Base/Neutral/Acid Extractable Compounds (BNA) (see Appendix H). 

Low concentrations (below applicable drinking water standards) of Phenol, Naphtha- 
lene, Benzybutylphthalate and Di-n-Butylphthalate were detected in the sample from 
Well #2. However, these compounds were also detected in the travel blank sample. 
The detection of these compounds does not conclusively indicate their presence in the 
groundwater taken from Well #2. 



43.2 



ONSITE MONITOR WELLS 



Samples of groundwater from all wells except MWN3B and MWS3 were submitted for 
chemical analysis. The results are presented in Table 4, and can be summarized as 
follows: 

MWNIA Located in the area of the former tar pond, at a depth of about 18 m 
below ground surface. Groundwater at this location was contaminated 
with PAHs, Phenolics, and BTXE. Benzene was found at levels over the 
Canadian Maximum Acceptable Concentrations for drinking water 
(MAC). Toluene and xylenes exceeded Canadian Aesthetic Objectives 
for drinking water (AO). Total phenols exceeded MOE Maximum 
Desirable Concentration for drinking water (MDC). Naphthalene 
exceeds CCME guidelines A and B. In addition, water from this well had 
a strong chemical odour, and the water foamed as it came into contact 
with the atmosphere. Two weeks after well purging, foam was still 
present on the water surface in the well. 

MWNIB Located in the area of the former tar pond, at a depth of about 8 m 
below ground surface. Groundwater at this location contained detectable 
levels of xylene, PAHs, and Phenolics. Only naphthalene and total 
phenols were found in concentrations exceeding guidelines (CCME 
guideline A and MOE. MDC, respectively). Water from this well had a 
distinct odour, and the water foamed as it came into contact with the 
atmosphere. 

MWN2A Located in the central area of the site, south of the former oven 
house/acetate storage house, at a depth of about 18 m below surface. All 
measured parameters except total phenols were detected at 
concentrations below the applicable drinking water standards. Repeat 
analyses of phenol gave concentrations of 0.5 and 8 ppb. 8 ppb exceeds 
the Ontario MDC of 2 ppb for phenols. The poor repeatability of the 
analyses means there is considerable uncertainty in the phenol 
concentration at this location. 



MWN2B 



MWN3A, 

MWSl, 

MWS2 



Located in the central area of the site, south of the former oven 
house/acetate storage house, at a depth of about 8 m below surface. All 
measured parameters except total phenols were detected at 
concentrations below the applicable drinking water standards. Total 
phenolics were found to exceed the MOE. MDC of 2 ppb. 

Water samples from these wells were uncontaminated. No significant 
levels of PAHs, Phenohcs or BTXE were measured. 



28 
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Groundwater in the area of the former tar pond was found to be contaminated. The 
areal extent of groundwater contamination appears to be quite limited since wells only 
100 to 150 m away from MWNl produce uncontaminated water. Nevertheless, it is 
important to note that high levels of contamination are present in the water supply 
aquifer, and this contamination is only 300 m from the municipal wells. 

In the tar pond area, groundwater contamination appears to be more severe at depth 
in the aquifer. As was discussed in Section 4.2, this pattern of contamination at depth 
may be caused by the presence of pools of liquid tar existing at the base of the aquifer. 



4.4 CHEMICAL CHARACTERIZATION OF WOOD TAR FOUND 

ONSITE 

Wood tar was found onsite, both on the ground surface and on the lake bottom adja- 
cent to the former plant property. Three samples of tar were collected and submitted 
for chemical analysis: tar from ground surface near MWNl, tar "crust" from the lake 
bottom, and liquid tar from the lake bottom. The results are presented in Appendix E 
and summarized in Table 6. 

Tar samples were dark brown in colour, sticky, denser than water, and were viscous to 
solid. They had a very strong odour. 

In general, the tar is characterized by high levels of PAHs, BTXE and cenain other 
volatile organic chemicals, and phenolic compounds. The phenolic compounds, which 
are relatively water-soluble, appear to be leached out of the tar collected from the lake 
bottom. 

The tar samples have high concentrations of some volatile organic chemicals (BTXE, 
methylene chloride, methyl ethyl ketone, and chloroform). These chemicals are found 
in concentrations of approximately 1000 to 30000 ppb. These compounds are common 
constituents of solvents and cleaning agents, which likely was their source. 
The tar samples also contain high concentrations of P>y-Is. In the "fluid" tar collected 
from the lake bottom, PAHs are found in concentrations of approximately 1000 to 
10000 ppb. These levels exceed the CCME Guideline B for soil samples (Appendix 
H). In the tar "crust" collected from the lake bottom, and in the tar from ground 
surface, PAHs are found in concentrations of approximately 2000 to 40000 ppb. These 
concentrations exceed the CCME criteria B and in many cases, the CCME criteria C 
for soil samples. This signifies that the tar samples have a high level of contamination 
(see Appendix H). 

The tar sample collected from ground surface contained high levels of phenolic com- 
pounds. The concentration of phenolics ranged from about 50000 to 1350000 ppb (50 
to 1350 ppm). The tar samples collected from the lake bottom had lower or non- 
detectable levels of phenolics. This is presumably due to dissolution of the relatively 
water-soluble phenolic compounds. 
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'Compounds 


Tar on Cround 
Surface near MWNl 


Tar on l^ke Bolloni near 2 + 40 
((«r "crusl") 


Tar nn lj«he Bollnm near 34-60 
(fluid tar) 


Ijib. Blank 


Delect Llmll • 


V(K:s 












Methylene Chloride 


,1360 


N/A 


3300 


< 


1.8 


Methyl P.lhyl Ketone 


12M 


N/A 


4700 


< 


1.1 


(Chloroform 


K.20 


N/A 


1750 


1.2 


0.4 


Ucn<ene 


3380 


N/A 


< 


< 


0.4 


Toluene 


25H(IO 


N/A 


1060 


< 


0.7 


m&p Xylene 


28750 


N/A 


5130 


< 


0.6 


Xylene 


22700 


N/A 


2880 


< 


0.4 


l-ihyl Henzene 


17450 


N/A 


2100 


< 


2.6 


Phenollcs (Cnai Tnr Actds) 












I'hcnol 


278000 


< 


< 


N/A 


8.0 


o-Cresol 


2I40<H) 


< 


< 


N/A 


8.0 


mC'resol 


414000 


< 


< 


N/A 


8.0 


p-Crcsol 


385000 


< 


< 


N/A 


8.0 


2,5 Dimethyl phenol 


75300 


< 


< 


N/A 


8.0 


2,4-l>imethyt phenol 


110000 


< 


< 


N/A 


8.0 


S.5-Dimelhyl phenol 


45700 


< 


614 


N/A 


8.0 


3,4 Dimethyl phenol 


99100 


< 


855 


N/A 


8.0 


Rcsorcinol 


646mt 


< 


< 


N/A 


8.0 


PAIIs 












Naphthalene 


22300 


40000 


8840 


< 


24 


Acenaphthylene 


< 


14300 


1740 


< 


9.6 


Acenaphthene 


< 


17200 


2530 


< 


.. 
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H '-. . C<)iti|ioui»i5 . 


T»r on (irouitd 
Snrlacc near MWNI 


Tar on tjike Botlom near 2+40 
(lar "crusl"> 


tar on Lake Itollom near 3+tiO 
(fluid lar) 


Ub. BUilk 


DeUcL Limit • 


Fluorene 


M(tm 


722<10 


8280 


< 


9.6 


Phenanlhrene 


< 


57000 


< 


< 


3.2 


Anlhraccne 


< 


27'/00 


< 


< 


4.8 


f'luoranthene 


5870 


17000 


< 


< 


8 


Pyrene 


I2t)00 


115000 


2020 


< 


8.3 


l)enzo(a)anlhrRccne 


< 


95600 


< 


< 


33.6 


Chryscnc 


< 


8080 


< 


< 


3.3.6 


ncnxo(b)nuoran( hcnc 


< 


< 


< 


< 


22.4 


I)enz(>(k)rtuor.inlhcnc 


< 


< 


< 


< 


224 1 


Henzo(a)pyrene 


< 


< 


< 


< 


19.2 


1 ndcno( 1 ,2,3-cd)py rene 


< 


< 


< 


< 


24 


i:)ilM:n7.o(ah)anlhracene 


i < 


' < 


< 


< 


19.2 


Henm(ghi)perylcne 


< 


' < 


< 


< 


19.2 


BNA (Including PAII repeats) 




1 








Naphthalene 


26400 


I 47200 


7770 


< 


1.6 


Acenaphlhylcne 


< 


1420O 


1910 


< 


3.2 


Acenaphthene 


< 


24700 


3570 


< 


3.2 


pluorene 


45800 


152000 


13500 


< 


3.2 


Phenanlhrene 


33600 


82500 


< 


< 


1.6 


Anthracene 


< 


37500 


< 


< 


1.6 


I'luoranthenc 


10500 


19000 


< 


< 


1.6 


Pyrene 


12200 


29000 


1530 


< 


1.6 


Henzo(a)anlhracene 


< 


8000 


< 


< 


1.6 
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Compounds 


I'ar on tiround 
Surface near MWN( 


Tnr on Lakr Bollom near 2+441 
<1ar "crust") 


Tar on Lake Boilom near 3+60 
(duld lar) 


Lab. Blank 


Detect Limit * 


Chryscne 


< 


9000 


< 


< 


17.6 


|]cnzo(b)f1uorstnl hene 


< 


< 


< 


< 


3.2 


l)cn7.o(k)nunranlhcne 


< 


< 


< 


< 


1.6 


Hcn/.o(a)pyrcne 


< 


< 


< 


< 


1.6 


lndenc)( 1 ,2,3-cd)pyrenc 


< 


< 


< 


< 


1.6 


l)ibenzo(ah)nnthracene 


< 


< 


< 


< 


1.6 


ltcnzn(ghi)pcrylene 


< 


< 


< 


< 


1.6 


o-("rcso1 


1350000 


< 


< 


< 


1.6 


m-Crcsol 


1300000 


< 


< 


< 


1.6 


p-C'rcsol 


IIOOOOO 


< 


< 


< 


1.6 


2-melhylnaphthii1ene 


65100 


] 18f>000 


28800 


< 


3.2 


l-melliylnaphlhalene 


47800 


13400 


19500 


< 


3.2 


Biphcnyl 


< 


26800 


37000 


< 


3.2 


Itcnzybulylphlhalnte 


44200 


3700 


< 


< 


3.2 


Di-n-hutytphlhalalc 


< 


< 


< 


0.26 


3.2 


Perylene 


< 


< 


< 


< 


1.6 


N/A: not analyzed i 

All conccniralion in ppb 
Detcclion Limits: 

lar on lake bottom near 2+40: 500 x those listed for VOC 

Tar on lake bottom near 3+60: 500 x those lislctJ for VOC 

Tar on surracc near MWNI: 144 x those liscd tor phenolics and PAH . 1 

Tar on lake bottom near 2 + 40: 112 x those listed for phcnolics and PAII 1 

I'ar on lake bottom near 3+60: 21 x those tised for phenolics and PAI 1 1 



Section 5 
POTENTIAL IMPACTS OF CONTAMINATION 



5.1 IDENTIFICATION OF EXPOSURE PATHWAYS 

Three primary exposure pathways for release of the onsite contaminants have been 
identified. These are: 

p Groundwater migration to the municipal wells 

ii) Direct contact with contaminated tars, soils, and lake sediments 

iii) Aquatic biota uptake of contaminants from contaminated lake sediments 

Each of these pathways is discussed separately in the following sections. 

5.2 IMPACT ON MUNICIPAL WELLS 

The presence of municipal water supply wells only 300 m from the site has created a 
concern that onsite groundwater contamination may eventually move towards these 
wells. From the available field data it is difficult to assess whether the site area pres- 
ently lies within the capture zone of the municipal wells. The capture zone of a pum- 
ping well is defined as the entire recharge area of the well. At any point within the 
capture zone, groundwater will eventually flow towards the pumping well. 

CH2M HILL ENGINEERING LTD. has used a groundwater computer model in order 
to help determine if groundwater contamination will eventually be drawn towards the 
municipal wells. Details of the model can be found in Appendix F. 

The computer code selected for the model was "Flowpath", developed by Waterloo 
Hydrogeologic Software. Flowpath simulates a 2-dimensional aquifer in the plan view. 
The model calculates the distribution of water levels in the aquifer (hydraulic head), 
and the direction and velocity of groundwater flow in the aquifer. In addition, the 
model calculates the flow paths of groundwater "particles" placed anywhere within the 
aquifer. 

The aquifer properties which are input into the model are: hydraulic conductivity, 
porosity, and aquifer thickness. Other input parameters include infiltration from the 
ground surface and pumping rates of wells. 

The model simulation domain is shown in Figure 8. The edges of the aquifer were 
taken to be: Forest Lake on the northeast and east; the boundary of the bedrock 
valley on the south and the southwest; and an arbitrary boundary on the west, far from 
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Figure 8: 

Model Simulation Domain and Grid 
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the site and pumping wells. 

The steady-state groundwater flow regime calculated by the model is shown in Figure 9. 
There is regional groundwater flow in a northerly direction, ie. towards the lake. 
Superimposed on this regional flow pattern is the effect of the municipal well. A 
"drawdown cone" is evident around the well, where groundwater flows towards the well. 

The 25 year and 50 year capture zones of the well are illustrated in Figures 10 and 11. 
The 25 year capture zone includes the area of the former plant site. In other words, 
groundwater from the boundary of the former plant site is calculated to reach the 
municipal wells in about 25 years. The 50 year capture zone includes the area where 
contaminated groundwater is known to exist (near the location of the former tar pit). 
The model calculates that groundwater from this area will reach the municipal wells in 
approximately 50 years. 

The results of the model indicate that, under current conditions, the site area is likely 
to lie within the capture zone of the municipal wells. However, the model indicates a 
travel time of 25 to 50 years for groundwater now underneath the site to travel to the 
municipal wells. The municipal wells have presently been in operation for about 10 
years. Model simulations indicate that groundwater underneath the former tar pit area 
would only travel 50 to 200 m towards the municipal wells in the first 10 years of 
pumping. This is not inconsistent with the observed limited extent of groundwater 
contamination underneath the site. 

Contaminants in groundwater may not travel at the same velocity as the groundwater 
itself. The transpon of a contarainar^t may be slowed, or "retarded", by processes such 
as adsorption to soil, chemical transformations, or biodegradation. The transport rate 
of a contaminant relative to the groundwater velocity is expressed by R, the retardation 
factor. 

Typically, for organic compounds such as PAHs, adsorption to soil is the dominant 
mechanism affecting the speed at which the compound is transported in groundwater. 
In this case, R can be estimated as follows: 

R = 1 + id/n)K^ 

and K, = f^ * K^ 



where 



K(i is the distribution coefficient 

^ is the fraction of organic carbon in the soil. Analyses of this 

parameter in two soil samples are presented in Appendix E. 
Koc is the organic carbon partitioning coefficient, a parameter which 

has been measured for many organic compounds. 
rf is the bulk density of the soil 
i is the porosity of the soil 
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Figure 9: 

Model Steady-State Groundwater Flow Solution 
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Figure 10: 

Well Capture Zone: 25 years 
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Figure 11: 

Well Capture Zone: 50 years 
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Retardation factors for several of the organic contaminants found in waste at the site 
have been calculated, and are presented in Table 7. 



Table 7 

CALCULATED RETARDATION FACTORS FOR SELECTED 

ORGANIC COMPOUNDS 


Compound 


tog K^ 


...:,:;k,-'^'-'':- 


:- ::0y'^-- 


Phenol 


1.23 - 1.43 


.006 


1.03 


Benzene 


1.69 - 2.00 


.021 


1.10 


Naphthalene 


2.74 - 3.52 


0.40 


'! 


Benzo(a) pyrene 


5.60 - 6.29 


264 


1321 


NOTES: 


Kq^ = Organic cartion paniiiomng coefGcieiit. Values (rom Montgomery and WeUcom, (1990). 
Kj = Distribution coefficient 
R = Retardation factor 


- ponssity assumed to be 0.3 

• bulk density assumed to be 1.5 

- fraaion of organic carton « .0003 (Appendix E) 



Phenol has the lowest retardation factor, at a value of 1.03. This value indicates that 
phenol will travel at about the same velocity as the groundwater. Benzo(a)pyrene has 
the highest retardation factor, at a value of 1321. This indicates that benzo(a)pyrene 
will travel roughly 1300 times slower than the groundwater. 

Examination of the retardation factors shows that phenol will probably travel at the 
same speed as the groundwater, and will likely be transported towards the pumping 
wells at a greater effective velocity than other, more retarded contaminants. For this 
reason, all discussion of contaminant transport assumes a transport velocity equal to the 
speed of groundwater flow, such as would be the case for phenol. It is important to 
note that contaminated groundwater reaching the municipal wells will be diluted by the 
uncontaminated groundwater drawn from other parts of the capture zone. For 
example, the arrival of phenol at the municipal wells will not necessarily correspond to 
unacceptable levels of phenol in the municipal water supply. It is difficult to estimate 
if or when unacceptable levels of contamination will occur at the municipal wells. 
Therefore, the effect of dilution of contaminants at the well has not been considered in 
the previous discussions. Also, these estimates of contaminant transport velocities do 
not include the mitigating effect of natural biodegradation of the contaminants in the 
subsurface. This may result in conservative (i.e. underestimated) predictions regarding 
the length of time for contaminants to impact the water supply wells. 
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In summary, groundwater contamination found in the water supply aquifer under the 
former plant site area is likely to eventually degrade the water quality of the municipal 
wells. Phenols and other compounds are present in the contaminated groundwater in 
concentrations exceeding drinking water criteria. Mobil contaminants, such as phenol, 
are likely to migrate to the municipal wells in 25 to 50 years. Other, less mobile 
contaminants are expected to arrive at the wells following phenol arrival. 



53 CONTACT WITH CONTAMINATED SOILS AND SEDIMENTS 

A high potential exists for direct human contact with the wood distillation/charcoal 
plant wastes at the site. There are surface exposures of tar over the central area of the 
site and tar present on the lake bottom adjacent to the site (Figure 7). There is 
unrestricted access to the site and to the lake shore via tracks coming from Ottawa 
Avenue. There is evidence onsite that the area is occasionally used for recreation 
(camping, motor-bike trails, raspberry picking). Forest Lake is occasionally used for 
recreational purposes such as canoeing. It should also be noted that the presence of 
old building foundations and piles of rubble from former buildings may pose a hazard 
to people travelling over the site area. 

Access to the site presents a risk to human health by direct contact with hazardous 
materials or physical hazards. 



5.4 AQUATIC BIOTA UPTAKE OF CONTAMINANTS FROM 

LAKE SEDIMENTS . - 

The sediments on the lake bottom adjacent to the site are slightly to highly 
contaminated with PAHs. Chronic exposures to low concentrations of PAHs in water, 
food, or sediments may produce effects such as: reduced survival, behavioral changes, 
impaired reproduction, or cancer induction in aquatic organisms (Environmental 
Research and Technology, 1984). 

Concern has been expressed that PAHs may bio-accumulate to toxic levels in aquatic 
biota. When the aquatic biota enter the food chain this has significance to both human 
and animal health (NRG, 1983). 

Little quantitative data is available on the impact of PAHs on aquatic biota, and there 
are few regulatory guidelines for PAH levels in lake sediments. However, given the 
high concentrations of PAHs associated with some of the lake sediment samples, 
impairment to the aquatic ecosystem in Forest Lake is probable. 
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Section 6 
DISCUSSION OF GENERAL REMEDIAL ACTION 

ALTERNATIVES 



The overall objective of any remedial action is to mitigate health or environmental 
impacts resulting from the presence of wastes originating from the plant site. Cost* 
effectiveness of the remedial action is an important factor. 

In Section 5 of this report, three primary exposure pathways for release of 
contaminants were identified. Typical remedial alternatives for each of these cases are 
discussed in the following sections. 



6.1 REMEDIATION OF CONTAMINATED GROUNDWATER 

A number of remedial measures to address contaminated groundwater were considered 
which include the following: 

%, no action 

^ monitoring of groundwater quality in wells located between the municipal 
wells and the former tar pit area. Further action to be taken if and when 
contamination approaches the municipal wells 

ill) "pump and treat" with onsite treatment of groundwater 

iv) "pump and treat" with offsite treatment of groundwater 

*| installation of in situ hydraulic barriers around contaminated groundwater 

The "no action" option is not acceptable as human health remains at risk. 

Option (ii) is acceptable. This option should include instaUing new well nests to 
increase the coverage of the monitor well network. Sampling and chemical analysis of 
groundwater from the monitor wells should be performed semi-armually. 

This alternative will be cost-effective in the short term. However, if contamination is 
found to be moving toward the municipal wells, the remaining remedial alternatives 
must be re-evaluated and the costs of remediation may increase greatly. Under present 
conditions the contaminated groundwater onsite is not expected to impact the 
municipal wells for a significant length of time, on the order of 25 years. However, any 
change in groundwater flow patterns, such as increases in pumping rates, could result in 
contamination reaching the municipal wells in a shorter period of time. Changes in 
groundwater flow patterns could also result from re-development of the site. 
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Options (iii) and (iv) are acceptable. However, these options are likely to be relatively 
expensive. This level of effort may not be necessary as contaminated groundwater does 
not appear to currently be moving offsite at a significant rate. 



Option (v) is not acceptable at this time. Conventional hydraulic barriers, such as sheet 

piling or injected grout curtains, have not been proven to be effective hydraulic barriers 

in high permeability materials such as the sand aquifer below the study area. Other 

conventional methods, such as slurry walls, are likely to cause a significant disruption of 

onsite groundwater flow during installation procedures. This may lead to offsite 

migration of groundwater contamination. Given the uncertainties associated with 

hydraulic barrier technology at this time, this option may not eliminate risk to human 

health and, therefore, is unacceptable. New technologies in hydraulic containment may ■ 

be available in the future. If a re-evaluation of groundwater remedial strategies is done " 

in the future, option (v) should also be re-evaluated. 



I 
I 
I 
I 
I 



6.2 REMEDUTION OF CONTAMINATED SOIL 

According to CCME guidelines (Appendix H), remedial action need only be considered 
for the tar-contaminated areas on the ground surface. The remedial measures 
considered include the following^ 

§ no action 

il| cover exposed tar-contaminated areas with soil and grass 

HQ excavation and burial of tar-contaminated soil onsite 

MIt excavation and removal of tar-contaminated soil 

'W^ excavation and onsite treatment of tar-contaminated soil 

The "no action" option is not acceptable as human health remains at risk. . 

Option (ii) and (iii) are acceptable. This option would prevent direct contact with M 

contaminated soil and tar, but will likely cause continued or further contamination of ■ 
groundwater. This option must be considered in conjunction with an appropriate 

groundwater remediation scheme. In the case of onsite burial, pits hned with clay A 

and/or synthetic liners may be appropriate. These liners may decrease the amount of " 

groundwater contamination resulting from waste burial. However, these liners are ^ 

unlikely to eliminate further groundwater contamination. I 

Option (iv) is acceptable. Although the amount of contaminated soil and tar is rela- « 

tively small, this option is likely to be expensive. Contaminated materials must be f 

shipped to a treatment disposal facility. Correct protocols must be observed for the 
transport, treatment and disposal of hazardous waste. 
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Option (v) is acceptable. Several methods of onsite treatment may be appropriate, 
including bio-remediation (i.e.Iand farming) or portable slurry bio-reactors. The waste 
residue may be disposed onsite or in a municipal waste facility, depending on the 
degree of success of the treatment. The cost-effectiveness of this option will vary with 
the treatment technology selected. The scope of this report does not include an 
investigation of onsite treatment technologies. This option must include a feasibility 
study to select an appropriate technology. 

63 REMEDUTION OF CONTAMINATED LAKE SEDIMENTS 

A significant amount of tar is present on the lake bottom near shore. The sediments 
on the lake bottom adjacent to the site are highly contaminated with PAHs. 
Regulatory guidelines (outlined in Section 4.1.1) indicate that remedial action may be 
required for lake sediments in the immediate area of visual tar contamination on the 
lake bottom. The remedial actions which were considered included: 

^ no action 

l| excavation of contaminated material and burial onsite 

iii) excavation, removal and disposal of contaminated material 

iv) excavation and onsite treatment of contaminated material 

The "no action" alternative (i) is not acceptable. Human health remains at risk because 
there is a significant possibility that persons using Forest Lake for recreational purposes 
may come into contact with tar on the lake bottom. As well, there may be adverse 
impacts on aquatic biota. 

Option (ii) is acceptable. This option would prevent direct contact with contaminated 
sediments and tar, but will likely cause further contamination of groundwater. Burial in 
pits lined with clay or synthetic liners may be appropriate, as discussed in Section 6.2. 

Option (iii) is acceptable. However, this option is likely to be expensive. Excavation of 
materials from the lake is possible as the water depth over the contaminated area is 
generally less than 1 m. Excavated materials will likely need to be de-watered to some 
extent before storage and/or transpon can occur. Contaminated materials must be 
shipped to a treatment facility. Correct protocols must be observed for the transpon 
and treatment of hazardous waste. 

Option (iv) is acceptable. Possible methods are discussed in Section 6.2. Dewatering of 
excavated material may not be necessary before treatment, depending on the method 
of treatment. 
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Section 7 
ADDENDUM: INVESTIGATION OF BURIED TAR POND 

WASTE 

7.1 FIELD INVESTIGATION AND RESULTS 

In April 1991, a second field investigation was conducted in the southwest portion of 
the former South River Wood Distillation/Charcoal plant site, to confirm the location 
of disposal trenches containing buried tar pond waste. 

During a site reconnaissance visit, representatives of CH2M HILL ENGINEERING 
LTD., "and the MOB North Bay office, met with the contractor responsible for the 
original excavation of the disposal trenches. A shallow test pit program was conducted 
to confirm the location and nature of the buried tar pond waste. 

The disposal trenches were confirmed to be approximately 60 metres northeast of the 
South River municipal wells. The tar pond waste was buried in 3 parallel trenches, 
each approximately 6 metres wide and 1 metre deep. The lengths of the trenches 
ranged from 37 metres to 77 metres. The locations of the trenches are marked on 
Figures 3 and 7. 

The disposal trenches had been ' excavated into the sand deposit which underlies the 
entire site. Waste was buried in the unsaturated zone, with the bottom of the disposal 
trenches located about 2 to 4 metres above the water table. 

The tar pond waste had been mixed with sand prior to burial. The buried waste had a 
distinct odour, and consisted of damp, black-stained sand containing traces of brick 
fragments, metal pipe, and other construction wastes. Sand immediately underneath 
the buried waste was not visibly contaminated but had a distinct wood-tar odour. 
Samples of both the buried waste and of the underlying sand were taken by CH2M 
HILL. 

Sample locations are shown on Figure 3 and samples are described below: 

Sample Description 

A Trench 1; depth 1 m; black-stained sand, strong odour 

S Trench 1; depth 2 m; brown sand, moderate tar odour 

(taken from below the buried waste) 
C Trench 3; depth 0.5 m; black, hard tar waste, very strong 

odour 
W Trench 2; depth 1.0 m; black, hard tar waste, very strong 

odour 
E Trench 2; depth 2.0 m; black sand, tar odour 
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Samples A, B, D and E were analyzed for PAHs and phenolic compounds (Appendix 
J) and the results are summarized in Table 8. Sample A, from within trench 1, 
contained low levels of PAHs at concentrations exceeding CCME guideline A but far 
below guideline C. Sample B, from below trench 1, shows no significant PAH or 
phenolic compound contamination. 

Samples D and E, from within trench 2, contain significant levels of PAHs and phenolic 
compounds. In sample E, two parameters approach or exceed CCME guideline C; 
phenanthrene and naphthalene. 



7.2 POTENTIAL IMPACTS OF BURIED WASTE 

The primary exposure pathway for release of contaminants from the disposal trenches 
is through groundwater migration to the municipal wells. However, presently there is 
no detectable contamination in groundwater samples from the municipal wells. 

It is likely that infiltrating precipitation is leaching soluble contaminants from the buried 
waste and transporting this aqueous-phase contamination to the shallow groundwater. 
The plume of contaminated groundwater underlying the trenches is likely very limited 
in vertical extent, i.e. the plume probably extends less than 1 metre vertically downward 
from the watertable. 

The results of the groundwater model (Section 5.2) indicate that, under current 
conditions, the disposal trenches lie within the two-year capture zone of the municipal 
wells. However, no contamination had been detected in groundwater samples from the 
municipal wells. This is true even for relatively mobile contaminants such as phenol 
and benzene (see Table 4). The most probable explanations for the lack of detectable 
contamination in the municipal wells are (i) aerobic biodegredation of groundwater 
contamination prior to reaching the municipal wells, or (ii) dilution of groundwater 
contamination at the municipal wells. The installation of a groundwater monitor well 
located between the municipal wells and the disposal trenches (as shown on Figure 7) 
will confirm the nature of the groundwater quality in the area of the buried tar pond 
wastes. 
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Section 8 
CONCLUSIONS 



The conclusions of this report are based on the geological and hydrogeological charac- 
terizations discussed previously. Other conditions between and beyond the areas of the 
investigation, or at times other than during the investigation, may differ from those 
encountered. This may become apparent during future investigations, at which time 
the interpretations and recommendations made in this report may be re-evaluated. 

The conclusions of this report are: 

Tar contamination exists on ground surface in the immediate area of the former 
wood distillation/charcoal plant buildings. 

Tar contamination exists on the bottom of Forest Lake in the near-shore area 
adjacent to the site. Lake sediments in this area are contaminated with high 
levels of PAHs. 

No significant contamination of the lake water was detected. No parameter was 
detected at concentrations exceeding drinking water criteria. 

No PAH, phenolic, or BTXE contamination was detected in a water sample 
from the South River Municipal Well #2. 

Groundwater contaminated with high levels of PAHs, BTXE, and phenolic com- 
pounds is present under the former tar pit area in the north-central area of the 
site. This contamination is not laterally extensive as groundwater samples taken 
less than 100 m away are not contaminated. 

In the central area of the site, soil contamination in the subsurface appears to 
be limited to the areas of the former tar pit, and the oven house/holding tank 
house buildings. In these areas, evidence of contamination in the subsurface was 
limited to strong odours. None of the boreholes onsite intersected soil which 
contained free-phase oil or tar. 

Soil and groundwater contamination at a depth of 20 m below ground surface in 
the area of the former tar ponds suggests that there may be pools of liquid tar 
existing at the base of the aquifer in this location. 

No significant vertical or horizontal hydraulic gradients were measured in the 
groundwater underneath the site. Under these conditions, only slow ground- 
water movement is occurring across the site. The low horizontal hydraulic gradi- 
ents make it difficult to determine the direction of groundwater flow underneath 
the site. 
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Buried tar pond waste was located in the southwest area of the property, about 
60 metres from the South River municipal wells. Tar contaminated sand, placed 
in three disposal trenches, was buried in the unsaturated zone above the 
watertable. 

Three primary exposure pathways for release of the onsite contaminants have 
been identified. These are: groundwater migration to the municipal wells, 
direct contact with contaminated tars, soils, and lake sediments, and aquatic 
biota uptake of contaminants from lake sediments. Typical remedial alternatives 
have been reviewed for each pathway. 
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Section 9 
RECOMMENDATIONS 



Recommendations for further investigations, and preliminary recommendations for 
remedial action are outlined in this section. 

Recommendations for further investigation are outlined as follows: 

* The results of the preliminary lake sediment survey show that Forest 
Lake sediments are significantly contaminated with wood tar. According 
to the draft Ontario Provincial Sediment Quality Guidelines, (SQG), 
further testing is required to define the environmental impact of this 
contamination. This should include an additional lake sediment sampling 
program, with samples submitted for analysis of total PAHs, organic 
carbon (TOC) and for bioassay (lethality) tests as outlined in the SQG, 

The extent of lake sediment contamination must also be further defined 
in order to facilitate remedial action. A more extensive diving inspection 
is required to map the horizontal and vertical (eg. sediment depth) extent 
of tar contamination. The diving inspection should follow a series of 
transect lines, perpendicular to the shoreline and extending outward into 
the lake. The inspection should cover the entire lake front area of the 
property and extend southeast to the Ottawa Avenue bridge. 

» As a result of information made available subsequent to the original field 
investigation, buried tar pond wastes were discovered in a location 60 
metres from the South River municipal wells. However, samples of 
groundwater from, the municipal wells contained no detectable tar con- 
tamination. The installation and monitoring of one new shallow monitor 
well is recommended to monitor groundwater quality in the area near the 
buried waste. The proposed location of the new well between the 
buried waste and the municipal wells, is shown on Figure 7. 

Preiiminaiy recommendations for remedial action are outlined as follows: 

■ Restricted access to the former plant property is recommended in order 
to minimize direct contact with contaminated soil or physical hazards. 
This may be accomplished by installing fences or signs. 

« Implementation of a groundwater monitoring program is also recommen- 
ded. This should include installation of two new well nests, located to the 
west and to the southeast of MWN3 and one new shallow well near the 
disposal trenches. The locations of the proposed new wells are shown in 
Figure 7. The concentration of phenol and BTXE in MWNl, MWN2, 



MWN3, the two new well nests, and the new shallow well should be 
regularly monitored. 

The preferred remedial action alternative to mitigate the impact of tar- 
contaminated material at ground surface is excavation and disposal 
offsite. Remedial action should be deferred, and re-evaluated after the 
detailed lake sediment study. 

The level of remedial action required to mitigate the impact of tar 
contaminated lake sediments will be defined by the detailed lake 
sediment survey and bioassay testing program outlined above. 

Site decommissioning, according to the Ontario MOE decommissioning 
guidelines (MOE, 1989), should be undertaken before any development 
of this property proceeds. 
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Appendix A 
FIELD INVESTIGATIONS 



Appendix A 
FIELD INVESTIGATION 



A.1 



SFTE MAPPING 



A site map was prepared by the pace and compass method. A 15 m grid was laid out 
over the central area of the site. Boreholes, monitor wells, building foundations, and 
other surface features were mapped during a walk survey. Small-scale air photographs 
were later used to complete the site map. 
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DRILLING/SOIL SAMPLING I>rVESTIGATION 



The subsurface drilling investigation was undertaken between August 7, 1990 and 
August 20, 1990. A total of 19 boreholes were completed. Eleven shallow boreholes 
were drilled to the water table, between 4 and 5 metres below ground surface. Three 
boreholes were drilled to a depth of 9 metres below ground surface and were 
subsequently completed as shallow monitor wells. Three pairs of shallow and deep 
boreholes (9 and 19 metres below ground surface respectively) were drilled and 
subsequently completed as nests of shallow and deep monitor wells. 

A track-mounted B-57 drill rig with hollow-stem augers was used to advance and 
sample borehole locations (Figure 3). Drilling procedures were complicated by sand 
flowing into the hollow stem of the augers. During drilling, this problem was minimized 
by filling the augers with water in order to force sand out the bottom of the augers. 

Soil samples were obtained from borehole BHl using a continuous sampler. All other 
borehole samples were obtained using a split-spoon sampler, which was more suitable 
to the "flowing sand" conditions. Split-spoon samples were taken at intervals of 0.76 m 
(2.5 ft.). Borehole soil samples were logged in the field, and placed in either plastic 
bags or glass jars. The samples were classified based on physical examination in the 
field as follows: 

NC - No evidence of contamination by wood tar or related products 

TC - Trace contamination by wood tar or related products based on colour 

VC - Visual contamination with wood tar or related product 

Field persoimel placed selected soil samples into glass containers, which were stored in 
refrigerated coolers prior to submission to CANVIRO Analytical Laboratories Ltd. 
(CALL). Samples were selected to include one each of soils classified as NC, TC, and 
VC. Soil samples were analyzed for polycyclic aromatic hydrocarbons (PAHs) and 
phenolic compounds. 
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Between borehole locations, the augers and samplers were cleaned with water from 
nearby Forest Lake. Wash water was discharged to the ground surface on the site. 

Boreholes not completed as monitoring wells were immediately backfilled using the 
excavated soil. 



A3 MONITOR WELL INSTALLATION 

Monitor wells were installed in nine of the boreholes. The monitor wells included three 
shallow wells (MWSl, MWS2, MWS3) and three well nests each consisting of one shal- 
low and one deep well (MWNIA, MWNIB, MWN2A, MWN2B, MWN3A, MWN3B). 
Locations of the wells are shown on Figure 3. Construction details of each well are 
given in the borehole logs, Appendix C. 

Wells were constructed of 5 cm (2 inch) inside diameter, flush-threaded, schedule 40 
PVC. Well screens were composed of machine slotted PVC. The well materials were 
cleaned by the manufacturer and delivered to the site in sealed plastic bags to prevent 
contamination in transit. 

After auguring to the required depth, the well screen and riser pipe were installed 
through the hollow axis of the augers. Where flowing sand conditions existed, water 
was forced down the well screen and pipe during installation. The augers were pulled 
from the borehole and the native sand was allowed to collapse around the well screen 
and riser pipe. In most cases, bentonite seals were placed around the riser pipe several 
metres above the well screen, and also placed at ground surface. The riser pipes were 
protected at surface by casings of 10 cm (4 inch) ABS pipe and locking caps. 



A.4 WELL DEVELOPMENT AND GROUNDWATER SAMPLING 

Each monitoring well was developed in order to: (1) remove the fine material from the 
sand pack and develop a good filter area around the well screen; (2) remove water and 
sediment introduced into the well by the drilling operations; (3) ensure that representa- 
tive groundwater samples could be obtained. Initial well development was done using 
a gasoline-powered centrifugal pump, which removed in excess of ten well volumes of 
water from each well. A well volume is the volume of water contained in the well 
screen, stand pipe, and the sand pack or disturbed area around the well. The monitor- 
ing wells were further developed by surging and purging the water in the wells using 
dedicated well samplers (Waterra pumps). 

After well development, groundwater samples were collected using dedicated well sam- 
pling devices. All monitoring wells except MWS3 and MWN3B were sampled. The 
groundwater samples were collected directly into the appropriate sample containers 
provided by the laboratory, and clearly identified as to well location, well number, date 
and time, analyses required, and sampler signature. During sampling the pH, conduc- 
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tivity, and temperature of the groundwater was measured and recorded. All ground- 
water samples were placed in refrigerated storage onsite immediately after sampling, 
and were kept refrigerated during transpon to the laboratory. Groundwater samples 
were analyzed for polycyclic aromatic hydrocarbons (PAHs), benzene, toluene, xylene, 
and ethyl benzene (BTXE), and phenolic compounds. 



A^ HYDRAULIC CONDUCTIVITY TESTING 

Following groundwater sampling, hydraulic response or "bail" tests were performed on 
all monitor wells. The bail test consisted of removing a volume of groundwater from 
the well using a PVC bailer. A down-hole pressure transducer and automatic data 
logger recorded the water level response during the test. At many of the monitor well 
locations, no significant water level response was recorded during bail testing. This was 
presumably due to very large values of hydraulic conductivity of the subsurface 
materials at those locations. 

Three borehole samples, chosen to represent the range of subsurface material encoun- 
tered during drilling, were submitted for grain size analyses. The grain size analyses 
also provide an estimate of hydraulic conductivity. 



A.6 WATER LEVEL MONITORING 

All onsite monitor wells, as well as the South River municipal wells, were surveyed to 
determine a reference elevation for water level measurements. The water surface of 
Forest Lake was also included in the elevation survey. The survey was not tied-in to a 
geodetic benchmark, therefore a reference elevation of 100 m was assumed for the 
floor of the South River municipal well #1 pump house. 

Water levels in all monitor wells were measured on August 17, 1990, August 20, 1990, 
and August 30, 1990. 



A.7 DIVING INSPECTION AND LAKE SEDIMENT SAMPLING 

Aquatic Sciences Incorporated performed a diving inspection in Forest Lake on August 
13, 1990. Visual inspection of the lake bottom was carried out along a transect approx- 
imately 10 m out from shore. The inspection extended to a minimum of 3 m on either 
side of the transect line. The diver collected sediment samples at intervals of approxi- 
mately 20 m along the transect line. Observations were reported over a two-way radio 
and were recorded by personnel on shore. Samples were collected directly into clean 
glass jars. At one location, a Shelby tube sampler was pushed by hand into the lake 
bottom to collect a shallow core of sediment. Recovery of sediment was extremely 
poor and this sampling method was not repeated. 



The extent of tar contamination on the lake bottom was delineated during the visual 
inspection. The diver collected several samples of tar from the lake bottom. To mini- 
mize the amount of tar removed from the site, the interval between sampling locations 
was increased in the area where tar covered the lake bottom. 

All lake sediment samples were examined in the field and classified as NC, TC, or VC, 
using the same classification criteria as for the borehole soil samples. A representative 
sample of each of the classified groups was selected for analysis including one contin- 
gency sample. The lake sediment samples were analyzed for PAHs and phenolic 
compounds. 



A.8 COLLECTION OF SURFACE WATER SAMPLES 

Two surface water samples were collected from Forest Lake adjacent to the study site. 
Each sample was collected in a different location from approximately .2 to .3 m below 
the lake water surface. Both locations were approximately 3 m out from shore, where 
the total water depth was .6 to .8 m. Sampling locations are shown on Figure 3. 

Surface water samples were collected directly into the appropriate sample containers 
provided by the laboratory and clearly identified as to sampling location, date and time, 
analyses required, and sampler signature. During sampling the temperature, pH, and 
conductivity of the lake water was measured and recorded. Samples were placed in 
refrigerated storage onsite immediately after sampling and were kept refrigerated dur- 
ing transport to the laboratory. The lake water samples were analyzed for PAHs and 
phenolics. 



A.9 COLLECTION OF TAR SAMPLES 

Tar samples were collected both from ground surface onsite and from lake bottom 
surface in Forest Lake. Samples were collected directly into precleaned glass con- 
tainers, which were tightly sealed, enclosed in two plastic bags, and kept isolated from 
water and soil samples to prevent cross-contamination. Tar samples were analyzed for 
PAHs, BTXE, and phenolics. 
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Appendix B 
METHODS OF LABORATORY ANALYSIS AND QA/QC METHODS 



I 
I 



B.1 SUMMARY OF LABORATORY ANALYTICAL METHODS 

All analytical methods for PAH, Phenolic compounds (coal tar acids), BTXE, and Base 
Neutral Acid Extractable compounds (BNA) consisted of high resolution gas chroma- 
tography/mass spectrometry (HR GC/MS). The analytical procedure is a liquid extrac- 
tion, gel permeation clean up (modified US EPA SW846). These procedures were 
performed at Canviro Analytical Laboratories. 

The analytical method for determining the organic carbon content of soils (f^^.) was: 
acid wash of soil, followed by combustion and analysis with a carbon dioxide specific 
infra-red detector. This procedure was performed at the Organic Geochemistry Lab- 
oratory, University of Waterloo. 



B2 QA/QC TECHNIQUES 
Sampling Pn^ram 

A field sampling QA/QC program was used to achieve representative and reliable 
water quality data. 

All groundwater samples were obtained using recognized sampling protocols. This 
included the use of laboratory pre-cleaned sample containers, dedicated sampling 
devices, and proper well purging techniques. 

A duplicate groundwater sample was obtained from well MWSl. The sample and 
duplicate sample from this well were labelled MWSIA and MWSIB. Excellent agree- 
ment of analytical results were obtained between these two samples. 

A travel blank water sample was prepared onsite, transported with the other ground- 
water samples, and analyzed. This sample was labelled MWS4. The results (Table 4, 
Appendix E) show trace levels of phenol, naphthalene, ben^butylphthalate, and di-n- 
butylphthalate. These results indicate that trace levels of these compounds reported in 
other groundwater samples are not significant and may not be representative of the 
groundwater quality. 

No duplicate or travel blank samples were prepared for soil, lake sediment or tar 
samples. Typically these types of samples are fairly heterogeneous by nature. Ana- 
lytical results for different sub-samples of the same sample can be expected to vary by 
a significant amount. Therefore, duplicate samples are of limited value. There is con- 
siderable difficulty in preparing a "clean" travel blank soil sample which has a similar 
matrix to actual soil samples. Generally, travel blanks are not used for soil and sedi- 
ment samples. 



Laboratory Program 

A laboratory QA/QC program was used to establish the precision and reliability of the 
analytical results. 

Laboratory blanks were analyzed along with the samples for all analyses, to estimate 
the accuracy of the results and also as a check on sources of contamination in the lab- 
oratory. 

All samples were spiked in the laboratory with known amounts of surrogate compounds 
before extraction and analysis. The analytically determined concentration of the surro- 
gates is then compared to the known values, as a check on the extraction and analytical 
techniques. 

Also, a laboratory "standard" sample, or spike, containing known amounts of the para- 
meters under analysis, is analyzed along with the soil, sediment and water samples. 
The analytically determined concentration of the spike is then compared to the known 
values, as a check on the analytical methods. 

Finally, for every sample, a number of PAH and phenohc compounds underwent dupli- 
cate analyses. These compounds were analyzed both as a part of the PAH or 
Phenolics analysis and as a part of the BNA scan. The same extract was used for the 
original and the duplicate analysis. This provides an estimation of the reproducibility of 
the analytical method. 

The results of the laboratory QA/QC program are summarized below. 

The analytical results from the laboratory blanks were good. Only trace levels 
of two compounds: chloroform and Di-n-butylphthalate, were detected in the 
laboratory blanks. Similar levels of these compounds detected in samples are 
not significant, as they may not be representative of the sample itself. 

The repeatability of PAH and Phenolics analyses was generally very good. Rep- 
hcate analyses were normally within a factor of 2 of the original analysis. The 
analyses of contaminated samples which required dilutions generally had a 
poorer repeatability, which is to be expected. 

The recovery of surrogate compounds and of the spike sample was generally 
fair. In many cases the recovery of the surrogate or the spike was less than 
80%. This indicates that some under-estimation of similar compounds may have 
occurred for that sample. In cases where the recovery of the surrogate or spike 
was over 120%, some over-estimation of similar compounds may have occurred 
for that sample. 
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Appendix C 
BOREHOLE LOGS AND WELL CONSTRUCTION DETAILS 
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PROJECT NUMBER 
ONT29344J^O 


WELL NUMBER 

BHS1 PAGE 1 OF 1 






MONrTORlNG WELL DRILLING & CONSTRUCTION LOG 


PROJECI: Hydrogeologic Investigation DATE: 90/08/07 - 




CLIENT: Former Standard Chemical Site LOQGER: Tim MacGiilivray 




^ LOCATION: South River, Ontario 


ELEVATION: -GROUND SURFACE: 97.788 




1 DRILUNG CONTRACTOR: Longyear 


-TOP OF RISER PIPE: 






DRILUNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 






DEfTH 

BELOW 

SURFACE 

(METRES) 


SAMPLE 


STANDARD 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT; Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILLING CONTRACTOR: Longyear 



DATE: 90/08/07 
LOGGER: Tim MacGillivray 
ELEVATION: -GROUND SURFACE: 99.31 
-TOP OF RISER PIPE: 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DEPTH 
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WELL CONSTRUCTION 
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RELATIVE DENSITY OH CONSISTENCY, ETC. 


SLOT SIZE. GRAVa PACK INTERVAL& 
SRAOATK>N, SnOUT IN 1 bHVAU ETC. 


B'-fl'-P 










(N) 
















NC - no contamination 




- 










TC - trace contamination (faint odou^ 

VC • very contamtnated (shaan and strong 

odour) 


W 1' 


1 - 






SSI 


32 


2,4,4.3 


Topsoii - black, rootlets, loamy. 


m 


- 


moist, NC 




Sand - brown, mottled, some 






S^ 


38 


2,3,6,14 


oxidation, medium to coarse, moist, 
NC, coal bits 




_ 


2 - 




SS3 


36 


4,14,14,15 


Sand- red, medium, moist, NC 




- 


3 - 


^^ 


^^ 


SS4 


30 


5,11,13,14 


Sand - brown, medium, moist. NC 




- 




- 






SS5 


24 


8,8,8,8 


NC 




- 


4 " 


—~ 


— 


SS6 


29 


4,5,6,6 


Sand - brown,' mottled, medium to 
coarse, saturated, NC 




- 


- 





1 — 












•* ' ~ 


5 ^ 




SS7 


31 


9,6,9,6 


NC 

END OF HOLF 




- 


6 . 












1 
J 


- 












1 


7 - 












l' 


J 












■■^ 


8 - 












« 


- 












■ 


9 - 












- 














- ; 


10 










^. 




^ 












•■ 


- 












- 



•^ ..-■ ^r-ecu^frr- 



PROJECT NUMBER 
0NT29344.A0 



WELL NUMBER 
BHS3 



PAGE 1 OF 1 



MONITORING WELL DRILUNG & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CUENT: Fomrier Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DATE: 90/08/10 
LOGGER: Tim MacGiltivray 
ELEVATION: -GROUND SURFACE: 
-TOP OF RISER PIPE: 



DEPTH 
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WELL CONSTRUCTION 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT; Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/10 
LOGGER: Tim MacGillivray 
ELEVATION: -GROUND SURFACE: 
-TOP OF RISER PIPE: 



DRII 1 ING METHOD AND E 


:quipment; 


Mobile Drill , B - 57 Track Mount 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Fomier Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/10 
LOGGER: Tim MacGilttvray 
ELEVATION: -GROUND SURFACE: 99.534 m 
-TOP OF RISER PIPE: 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill ,8-57 Track Mount 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CUENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILLING CONTRACTOR: Longyear 



DATE: 90/08/10 
LOGGER: Tim MacGillivray 
ELEVATION: GROUND SURFACE: 
-TOP OF RISER PIPE: 



DRILLING METHOD AND EQUIPMENT: 


Mobile Drill ,8-57 Track Mount 








DEPTH 

BELCW 

SURFACE 

(METRES) 
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STANDARD 

PENETRATION 

TEST 

RESULTS 
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WELL CONSTRUCTION 
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41 


15,17,20,15 


NC 




- 


- 


3 - 














- 


- 


4 " 




SS5 


24 


6,6,6,7 


Sand - saturated 




. 


- 






- 












• 


- 


5 . 










• 


m 


- 


- 












- 


- 


6 . 












*m 


- 


- 










• 


- 


- 


7 - 












* - 


- 


- 












*i 


- 


8 - 












M 


- 


- 










• 


- 


- 


9 - 












« 


- 


- 












^ 


. 


10 




























* 


- 


- 












- 


- 



■'"^■^m^^^^.-^^^T ".yr'-L 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



[project: Hydrogeologic Investigation 
CLIENT; Fomrrer Standard Chemical Site 

(LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/11 
LOGGER: Tim MacGillJvray 
ELEVATION: -GROUND SURFACE: 
-TOP OF RISER PIPE; 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill . B - 57 Track Mount 



DEPTH 

3EL0W 

SURFACE 

(METRES) 



SAMPLE 



1 - 



2 - 



6 . 



7 - 



10 



INTER. 



I 
I 
I 

I 



TYPE 
AND 
NUM- 
BER 



HE- 

oov. 

EBY 
(CM) 



SSI 



SS2 



SS3 



SS4 



SS5 



34 



35 



36 



35 



34 



STANDARD 
PENETRATION 

TEST 
RESULTS 



r-er-r 

(N) 



3.5,3,9 

2,3,4.4 

8,9,9.10 

6,7,7.8 
3,6,7,9 



SOIL DESCRIPTION 



NAME, COLOR, SOIL STTnuCTURE, PARTICLE SIZE DtSmeUnON, 

MOtSTURE CONTENT. MINEnALOQY, GRADATION OR PLASTIOTY, 

REWTWE De«mr on OONSSTENCY, ETC 



NC - no contamination 

TC - trace contamination (faint odoui^ 

VC - vary contaminatad («h««n and strong 
odouf) 



Topsoil -black, sandy, rootlets, 
loamy, damp, concrete/brick frags, 
coal bits, NC 



Sand - It. brown, mottled, trace silt, 
coal frags, gravel frags, moist, NC 

Sand - dk. brown, mottled, trace silt 
moist, black streaks, coal/brick 
frags, faint odour, TC 

Sand - dk. brown, with black streaks, 
fine to coarse, moist, odour, TC/VC 

Sand - rusty colour, black streaks, 
medium to coarse, odour, saturated, 
TC/VC 



II* 



WELL CONSTRUCTION 



CASING. [XAMETER, SCRSN INTERVAL 
SLOT aZE, GRAVEL PACK INTERVALA 
GRAflATlON, GROUT IMTEBVAl, ETC. 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT; Hydrogeotogic Investigation 
CUENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/11 
LOGGER: Tim MacGillivray 
ELEVATION: -GROUND SURFACE: 99.382 m 
-TOP OF RISER PIPE: 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



SAMPLE 



INTER- 
VAL 



TYPE 
AND 

NUM- 

BEn 



H6- 

cov- 

EHY 
(CMt 



STANDARD 

PENETRATION 

TEST 

RESULTS 



(N) 



SOIL DESCRIRION 



NAME. COLOR. SOti STTUCTURE. PARTICLE S!2E OSmsunON, 

MOISTUfiE CONTENT, MINERALOGY, QfVkOATlON OR PLASTTCITy, 

RQ/iTTVE DENStTY OR CONSSTINCY, ETC. 



WEa CONSTRUCTION 



CASING. OAMSTEn, SCREEN INTERVAL 
SLOT SIZE, SHAVEL PACK INTEmAL& 
QRAOATHN, QHOUT INTHRVAi. ETC. 



NC - no contamination 

TC • traca contamination (faint odour) 

VC - v«ry contaminated (sheen and strong 
odour) 



I 
I 

I 



SSI 



SS2 



SS3 



SS4 



885 



886 



28 



38 



33 



34 



31 



24 



1,3,4,3 

10,20,20,17 

6,17,28,19 
9,14,12,14 
14,10,1^13 
14,9,8,9 



Topsoil -black, sandy, rootlets, 
loamy, damp., coal bits, NC 



Sand - red, medium, coal frags, 
moist, NC 

Sand - brown, mottled, moist, NC 



NC 
NC 

Sand - brown, mottled, saturated, 
NC 



■I 



6 _ 



7 - 



8 - 



10 
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MONITORING WELL DRILUNG & CONSTRUCTION LOG 



PROJECT; Hydrogeologic Investigation 
CUENT; Former Standard Chemical Site 
LOCATION: South Rivef, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/11 
LOGGER: Tim MacGillrvray 
ELEVATION: -GROUND SURFACE: 99-696 m 
-TOP OF RISER PIPE; 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill ,8-57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 


SAMPLE 


STANDARD 

PENETRATION 

TEST 

RESULTS 


SOILDESCHimON 


WELL CONSTRUCTION 


^^^ 


IMTEB- 

VAL 
«CTTQ 


TYPE 
AND 

NUM- 
BER 


HE- 

COV- 
ERT 
(CM) 


NAME. COU9H, SON. STRUCTURE. PARTICLE SIZE DemaunON. 

MOSTWE COMTEMT. MINERALOSY, QaAOATKJN OR PUSTIOTY, 

RELATIVE DENSmr OR CONSSTENCy. ETC 


CASING, OAfcCTER. SCSEEN INTERV At, 
SLOT SOE. QRAVEL PACK INTERVALS 
QRADATXX, GROUT INTERVAl, ETC 




«■.«■. 9- 










M 




















NC - no containination 


















TC - trac« contaniination (faint odour) 

VC - very contaminatad (sheen and strong 

odour) 




• 


r 


1 - 






SSI 


28 


1,3.4,3 


Topsoil -black, sandy, rootlets, 
loamv. damp,, coal bits, NC 




- 


^ ' 


Sand - red, medium, coal fraqs. 








SS2 


38 


10,20,20,17 


moist, NC 




, 


•i 




2 - 




SS3 


33 


6,17,28,19 


Sand - brown, mottled, moist. NC 




- 


« 






NC 








SS4 


34 


9,14,12,14 


NC 




- 


- 


3 ■ 










NC 




" 


"* 






SS5 


31 


14,10,12,13 




- 


* 


4 " 




— 


SS6 


.24 


14,9,8,9 


Sand - brown, mottled, saturated, 
NC 




- 


- 


S , 










; 


* 




M 


* 






































■■* 


^ 


6 . 














^ 


m 
















m 


- 


7 - 














'^ 


■^ 










• 


-•■ 




^ 


* 


8 - 










' 




- 


,^ 












,. 




1 


^ 


9 ■ 














-m 


- 
















m '' 


■f 


10 














- 


' 


- 














- 


^ 



p 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 

CLIENT: Former Standard Chemical Site 

LOCATION: South River, Ontario 

DRILLING CONTRACTOR: Longyear 

DRILUNG METHOD AND EQUIPMENT: Mobile Drill . B - 57 Track Mount 



DATE: 90/08/11 
LOGGER: Tim MacQillivray 
ELEVATION: -GROUND SURFACE: 
-TOP OF RISER PIPE: 



DEPTH 

BELOW 

SURFACE 

(METRES) 


SAMPLE 


STANDARD 

PENb 1 HATION 

TEST 

RESULTS 


SOIL DESCRIPTION 


) WELICOMSTRUCTION 


■^ 


INTER- 
VAL 
(METFE) 


TVPE 
AND 

HUM- 
B£R 


RE- 
COV- 
ERY 
(CM) 


NAME, COUJH SOIL STOUCTURE. PAHDCLE SIZE OSTRIBUnON. 

MOtJ 1 UflE CONTENT, MINEHALOGY, GRADATION OR PLASTlCfTY, 

RQATTVE DENSITY OB CONSiSTENCY, ETC. 


GASING, OAMETH^ SCHEHJ INTEBVAU 
SLOT SEE GRAVEL PACK IWTEBVALa 
SRWJATTON, GROUT INTBWAL, ETC. 




er-er-er 












NC - no contamination 
















TC - trace contamination (faint odou^ 

VC • veiy contaminatod (shaan and strong 

odour) 


- 


- 


1 - 




- 


SSI 

SS2 


28 
33 


2,2,2,7 
8,10,14.19 


ToDsoll -black, sandy, rootlets, 
loamy, damp,, coal bits. NO 


liiliililKn 

llpll 

fe'lP?!-;!!!!]'!'''*!'! 


- 


- 


Sand - It. brown, mottled, brick 
frags, coal bits, NC 




2 - 




SS3 


39 


9, 14,17.1*7 


NC 




- 


- 








SS4 


31 


14,19.18,16 


NC 




- 


- 


3 - 




— 












- 


- 








SS5 


32 


19,18,11,8 


NC 

'i 




- 


- 


4 ' 




— 


SS6 


24 


12.9.9,10 


Sand - brown, mottled, saturated, 
NC 




- 


-■ 


5 _ 
















in 


: 




J 
















- 


. 


6 _ 










r 


i! 


- 














M 


- 


7 - 












] 


- 














m 


- 


8 - 












«i 


- 


- 












- 


- 


9 - 








' 




- 


- 


10 _ 










• 


- 


- 


- 












- 


- 



.^am».\'. 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILLING CONTRACTOR: Longyear 



DRIUJNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DATE: 90/08/11 
LOGGER: Tim MacGIIIivray 
ELEVATION: -GROUND SURFACE: 
-TOP OF RISER PIPE: 



DEPTH 

BELOW 

SURFACE 

(METRES) 



7 - 



8 - 



9 - 



10 



SAMPLE 



IMTEB- 
VM. 



I 

I 



TTPE 
AND 

NUM- 
BER 



SS1 

SS2 
SS3 
SS4 
SS5 
SS6 



RE- 
OOV- 

EBY 



17 

26 
2S 
25 
32 
34 



STANDARD 

PENETRATION 

TEST 

RESULTS 



r-v-r 



1.2,2,4 
4,8,11,13 

Of 9|tf I I w 

13.17.19,24 
17.9,12,12 

19,1711,19 



SOIL DESCRIPTION 



NAME. OOLOn SOLSrauCTUflE. f>ARna£ SIS OBmBimON, 

HOISTUne COMTBtT. mHEMiOBY. QMOxnOH OR PLASnOTV. 

RELATIVE OENStTV OR CONSISTENCY, etc 



NC • no contamination 

TC • traca contamination (faint odour) 

VC - veiy contaminated (»h««n and stronq 

odouo 



Topsoil -black, sandy, rootlets. 



loamy, damp., coal bits. NC 



Sand - red, black, mottled, medium 
to coarse, damp, NC 



Sand - It. brown, mottled, moist, faint 



odour, TC 

strong odour, TC - VC 

strong odour, TC - VC 

TC - VC, saturated 



■^z: 



« 



WELL CONSTRUCTION 



CASING, DMMETSl SCREEN INTERVAL 
SLOT SIZE QRAVEL PACK INTERVAIA 
QfiAOATDN, QROOT INTERVAL, ETC. 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILLING CONTRACTOR: Longyear 



DATE: 90/08/10 
LOGGER: Tim MacGillivray 
ELEVATION: -GROUND SURFACE: 99.452 m 
-TOP OF RISER PIPE: 100.276 m 



DRILLING METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



SAMPLE 



VAL 
(WOHE) 



TYPE 
AND 

NUM- 
BER 



RE. 
COV- 
ERY 
(CM) 



STANDARD 
PENETRATION 

TEST 
RESULTS 






SOIL DESCRIFTION 



NAME. COLOR. SOIL STRLICTURE PAHTICLE SIZE DISTRIBLmON. 

MOISTURE CONTENT, MINERALOGY, GRADATION OR PLASncrTY. 

RELATIVE DENSnY OR CONSISTENCY, ETC. 



WELL CONSTRUCTION 



CASING. 0IAM6TEH, SCREEN INTERVAL, 
SLOT SiZE GRAVEL PACK IMTHRVALA 
SHADATION, GROUT IMTERVAl, ETC. 



HC • no contamination 

TC - trace contamination (faint odour) 

VC • very contaminated (sheen and strong 

odour) 



1 - 
_ 

2 - 



I 
I 



SSI 



SS2 



SS3 



SS4 



SS5 



39 

18 
22 

31 
29 



SS6 



32 



6 _ 



7 - 



SS7 



30 



^I 



SS8 



23 



10 



1,5,5,4 

5,9,11,11 
7,12,13,13 
6,9,11,14 
9,6,6,10 



ToDSOil - black, rootlets, loamy 



Sand -It. brown, mottled, medium to 
coarse, trace pebbles, moist, coal 
bits 

Sand - It. brown, mottled, medium to 
coarse, moist, NC 

NO 



NC 



7,8,8,12 



Sand - grey, mottled, medium to 
coarse, saturated, NC 



1,2,5,8 



NC 



5,11,12,9 



NC 



^ -J - locking cap 



— protective casing 



DF 



bentonite seal 



I 



' riser pipe 



I 



bentonite seal 



native sand 



well screen 



7-s-T 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Fonner Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill ,8-57 Track Mount 



DATE: 90/08/11 
LOGGER: Tim MacGillivray 
ELEVATION: -GROUND SURFACE; 99.493 m 
-TOP OF RISER PIPE: 100.173 m 



DEPTH 

BELOW 

SURFACE 

(METRES) 



1 - 



SAMPLE 



IMTEB- 

VAL 
iVETnE) 



3 - 



6 _ 



8 - 



10 



I 
I 

I 

I 



TVPE 
AND 

NUM- 



I 



SSI 

SS2 
SS3 
SS4 
SS5 



RE- 
GOV- 
EHY 
(CM) 



32 



SS6 



SS7 



SS8 



SS9 



STANDARD 

PENETnATION 

TEST 

RESULTS 



r-r-8" 

(N) 



SOIL DESCRJPnON 



rMME, COLOR. S0«. SmjCTUHE. PARnOX SIZE DSmBLmON 

MOISTURE CONTENT, MINERALOGY, QRAOATION OH PmsnCITr, 

RaATlVE DENSITY OR OOteSTENCr, ETC. 



4,20,18,17 



.34 17,15,18,20 



31 



29 



27 



22 



20 



39 



22 



2,2,2,4 
3,6,6,8 
7,10,10,10 



3,4,3,4 



4.8,9,12 



10.11,iai5 



14,14,10,11 



NC - no contamination 

TC • trace contamination (faint odour) 

VC - very contaminated (sheen and strong 
odour) 



T opsoil - bla cl<. rootlets, loamy, coal 



frags, NC 



Sand -dk, brown, coal/brick frags, 
loamy, damp, NC 

Sand - tt. brown, mottled, medium to 



coarse, moist, brick frags. NC 
Sand - red, medium , moist, NC 



Sand - brown, medium to coarse, 



trace pebbles, moist, NC 



Sand - brown, mottled, medium to 



coarse, saturated, trace gravel, NC 



NC 



NC 



NC 



WELL CONSTRUCTION 



CASINS. DIAMeTER. SCREEN IMTERVAt, 
SLOT SIZE, QUVEL PACK INTERVAL& 
SRADA7T0N, QflOUT II^TERVAL. ETC. 



- locking cap 
— protective casing 



cr 



bentonite seal 



■ riser pipe 



H- bentonite seal 
- native sand 



well screen 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 

CLIENT: Fonmer Standard Chemical Site 

LOCATION: South River, Ontario 

DRIQJNG CONTRACTOR: Longyear 

DRILLING METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DATE: 90/08/11 
LOGGER: Tim MacGitlivray 
ELEVATION: -GROUND SURFACE; 99.91 m 
-TOP OF RISER PIPE: 100.590 m 



DEPTH 

BELOW 

SURFACE 

(METRES) 



SAMPLE 



INTER- 

VAL 
(MbJHt) 



TYPE 
AND 
NUM.' 

sen 



HE- 

cov- 

(CM) 



STANDARD 

PENETHATION 

TEST 

RESULTS 



(N) 



SOIL DESCBIFTION 



NAME, COLOR, SOILSTRUCTUBE, PAFmCLE SIZE DtSTRIBUTION, 

MOISTURE CONTENT, MINERALOGY, QRAOATHDN Ofl PlASnCfTY, 

HEIATIVE DENSITY OH CONSISIINCY, ETC. 



WELL CONSTRUCTION 



CASINS, DIAMETER SCREEN INTERVAL 
SLOT SIZE. GRAVEL PACK INTERVALi 
GRADATION, GROUT INTERVAL, ETC. 



NC - no contamination 

TC • trace contamination (faint odoui) 

VC - very contaminated (sheen emd strong 

odour) 



SSI 



.28 



1 - 



2 - 



SS2 



44 



SS3 



39 



SS4 



34 



6 . 



7 - 



8 - 



SS5 



29 



I 



SS6 



31 



10 



1,3,7,11 



Topsoil - black, rootlets, loamy, coal 
frags, NC 



14,11,17,17 



Sand - It. brown, mottled, medium to 



coarse, moist, NC 



11,17,15,16 



m 



7,4,3,3 



17,12,9,10 



Sand - brown, mottled, medium to 
coarse, saturated, trace gravel, NC 



NC 



15,11,17,21 



NC 



' I'li 



- locking cap 
— protective casing 



OF 



bentonite seal 



i 1^ 



• riser pipe 



bentonite seal 



native sand 



well screen 



7-...u^« »- -K. 



"^•; 
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MONITORING WEU. DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Ungyear 



DATE: 90/08/07 
LOGGER; Tim MacGillivray 
ELEVATION: -GROUND SURFACE: 99.033 m 
-TOP OF RISER PIPE: 99.763 m 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill ,8-57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



1 - 



2 - 



6 . 



7 - 



8 - 



10 



SAMPLE 



IMTER- 
VAL 

(Mblhfe) 



I 
I 

I 



I 
I 

I 
I 

I 
I 



AND 
NUM- 
854 



SS1 

SS2 
SS3 
SS4 
SS5 
SS6 
SS7 

SS8 
SS9 
SS10 

SS11 

SS12 
SSI3 



cov- 

EBV 
(CM) 



43 



38 

39 

34 

32 
23 

20 
29 



31 

30 
24 



STANOARO 

PENETRATION 

TEST 

reSULTS 



r-r-o" 

(N| 



1.2,3,4 



5,8,8,9 
5,6,6,8 
3,4,4,4 
4,5,6,12 
7,7,8,12 

4,9,7,8 
8,7,8,11 



7,9,11,11 

4,8,9,14 
5,9,14,16 



SOIL DESCRIPTION 



NAME. COLOR. SOU. STRUCTIME. PARTICLE SI2E OlSmRieunON, 

MOSTURE COHTStT. MINERMJOGY, SRAQATKM OR PlASmOTY, 

BELATWE DB«ITYOHCONSISTB«V, ETC. 



NC - no contamination 

TC • traco contamination (faint odour) 

VC • vary contaminatad (ahaan and strong 
odour) 



Topsoil - black, rootlets, loamy 



Sand - brown, mottled, medium to 
coarse, ^ace pebbles, moist, NC 



some oxidation, NC 



NC 



■ wet, NC 



grey, mottled, medium, saturated, 
NC 

NC 



NC 

NC 



NC 



NC 



Sand - grey, mottled, medium to 
coarse, saturated, faint odour, TC 



WEa CONSTHUCTION 



CASINO, OMMETER, 9CREEM IP^TTERVAl, 
SLOT SI2E GM\^L PACK l»0EflVAL& 
GRADATION, SHOUT If^IBWAL ETC. 



==] locking cap 

protective casing 



bentonite seal 



ns«r pipe 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Standard Chemical Plant Hydrogeologic Investigation DATE: 90/08/07 

CUENT: M.O.E. LOGGER: T. MacGillivray 

LOCATION: South River, Ontario ELEVATION: -GROUND SURFACE: 99.033 m 

DRILLING CONTRACTOR: Longyear Canada -TOP OF RISER PIPE: 99.763 m 

DRILLING METHOD AND EQUIPMENT: Mobile Drill, B - 57 track mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



SAMPLE 



INTIB- 
VAL 



11 



12 - 



13 - 



14 



15 



16 



\1 
I 



17 . 



18 - 



19 - 



20 - 



22 



I 



TVPE 
AND 

NUM- 
BER 



SS14 



SS15 



SS16 



SS17 



SS18 



SS19 



cov- 

EHY 



29 



36 



31 



34 



21 



22 



STANDARD 

PENETRATION 

TEST 

RESULTS 



(N» 



6,27,90 



20,9,>100/ 
6" 



SOIL OESCRiPTION 



NAMe COLOR SOIL STRICTURE PAHTTCLE SIZE aSTHeLmON, 

MOISTXJflE CONTEHT. MtNEBALQGY, GfWOATlQN OR PLASTIOTY, 

RELATTVE DENSITY Oft CXJNSBTENCY, ETC. 



Sand - grey, mottled, medium, saturated, 
Odour, TC 



NC 



NO 



NC 



Sand - dk. gray, brown mottled, medium, 
saturated, strong odcur,TC -VC 



soils appear darker, possible change 
noted by driller 



WELL CONSTRUCTION 



CASING, DIAMETER, SCREEN IMTlRVAi, 
SLOT SIZE, GRAVEL PACK INTEHVAU 
GRADATION, GnOOT INTERVAL ETC. 



II 



bentonite seal 



-1 



; 
■ 

; 



native sand 



nser pipe 



; = well screen 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/07 
LOGGER: Tim MacQiliivray 
ELEVATION; -GROUND SURFACE: 99.348 
-TOP OF RISER PIPE: 1 00.028 



DRIUJNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



1 - 



S J 



7 - 



8 - 



10 



SAMPLE 



NER- 
VAL 



not s< inplec 



TYPE 
ANO 

NUM- 
BER 



R6- 
COV- 



STANDARD 

PENETRATION 

TEST 

RESULTS 



r-r-r 



SOIL OEscnipnoN 



NAME COLCja son. STRUCTURE, PAHHCLE SIZE DSTRBUTION. 

MOISTURE CONTENT, MNERALOeY. SMOATUN OR PLASTICITY, 

RQATIVE DENSITY OH C0N8KTENCY. ETC. 



NC - no contamination 

TC • trace contamination (faint odour) 

VC - vary contaniinatad (thAan and sbong 
odovi) 



Topsoil - black, loamy, rootlets, 



Sand - brown, mottled, medium, 
moist, 



saturated, 



WELL CONSTRUCTION 



CASWS, DIAMETER. SCFSEN INTERVAL 
SLOT SI2E. GRAVEL PACK INTERVALS 
QRA0AT10N. QROLTT INTERVAL ETC. 



' locking cap 



— protective casing 



riser pipe 



native sand 



well screen 



-•i 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION; South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/07 
LOGGER: Tim MacGiilivray 
ELEVATION: -GROUND SURFACE: 99.698 m 
-TOP OF RISER PIPE: 1 00.538 m 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



1 - 



2 - 



SAMPLE 



f^TEH■ 

VAL 



TYPE 
ANO 

NUM- 
BER 



I 
I 



6 . 



7 - 



8 - 



10 



I 

I 

I 

I 
I 

I 



SSI 



SS2 



SS3 



SS4 



SS5 



SS6 



SS7 



SS8 24 



FE- 

cov- 

ERY 



39 



18 



18 



37 



27 



32 



29 



STANDARD 

PENETFIATION 

TEST 

RESULTS 



S'-«"-8* 

(N) 



SS9 



SS10 



SS11 



SSt2 



SS13 



SS14 



27 



20 



27 



28 



21 



4,8,8,10 

5,5,6,4 
8,11,10,10 
2,5.5,7 
3,5,6,5 
2,3,4,4 

3.4,5,7 

9,9,11 
4,5,8,7 

6,6,7,19 
6,5,7,7 

5,3,5,11 
6,6,9,15 



SOIL DESCniFTlON 



NAME, COLOR, SOIL STRUCTURE. PAHTICLE SIZE DSTRBLmON. 

MOISTURE aSMTlNT, MINERALOGY. (WADATION OR PLASnOTY 

HELATWH DeiSITY OR CONSSTCNCY, ETC. 



NC - no contamination 

TC - tracs contamination (faint odoui) 

VC - veiy contaminated (shMnand strong 
^ odour) 



Topsoil - black, rootlets, loamy 



Sand - It. brown, mottled, medium 
to coarse, trace pebbles, moist, 
concrete frags, coal bits, faint 
odour. NC-TC 

NC 



NC 



- wet, NC 



Sand - grey, mottled, medium, 
saturated, NC 

NC 



NC 
NC 

NC 
NC 

NC 



NC 



«!.■', 



WELL CONSTRUCTION 



CASING, DIAMETER SCREEN INTERVAL 
SLOT SIZE. QRAVEL PACK INTERVAIA 
SRADATION, SFOLTT INTERVAL ETC. 



- locking cap 



— protective casing 



bentonite seal 



• riser pipe 



native sand 
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MONITORING WELL DRILUNG & CONSTRUCTION LOG 



PROJECT: Standard Chemical Plant Hydrogeologic investigation DATE: 90/08/08 

CUENT: M.O.E. LOGGER: T. MacGiliivray 

LOCATION: South River. Ontario ELEVATION: -GROUND SURFACE: 99.698 m 

DRILUNG CONTRACTOR: Longyear Canada -TOP OF RISER PIPE; 100.538 m 

DRILUNG METHOD AND EQUIPMENT: Mobile Drill. B - 57 track mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



SAMPLE 



V*L 



11 . 



12 - 



13- 



14 - 



15 



16 



17 . 



18 . 



19 - 



20 - 



22 



I 
I 

I 



TYPE 
ANO 
NUM- 



SS15 
SS16 
SS17 

SS18 
SS19 



SSEO 



SSS2 



cov- 

(CM) 



10 



25 

39 
56 



34 



28 



30 



STANDARD 

PENETRATION 

TEST 

RESULTS 



r-r-r 



3,4,4,8 



4,8.9,9 

5,6.9,6 
10.12,9.8, 



SOIL DESCRIPTION 



NAME. COLOR. SOU. SmUCTURE. PApnCLE SI2E DSmBunON 

MOSTURE CONTEMT, kMNEnALOQY, ORUATION OR PtASTICnY. 

RaATNE OENSriY OR CONSSTBCY, ETC 



Sand - grey, mottled, medium, satur^ed, 
odour, NO 



NC 



NO 
NC 



NC 



NC 



NC 



WELL CONSTI^UCnON 



CASMS. OUMETER, SCFEEN MTCRVM. 
SLOT aZE, SRAVB. PACK INTBWALA 
QRA0AT10N, QROUT tMTEnVAL ETC 



I I 



bentonite seaJ 



native sand 



riser pipe 



well screen 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



I 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNG CONTRACTOR: Longyear 



DATE: 90/08/08 
LOGGER: Tim MacGiilivray 
ELEVATION: -GROUND SURFACE: 99.631 m 
-TOP OF RISER PIPE: 100.511 m 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill ,8-57 Track Mount 



DEPTH 

BELOW 

SURFACE 

(METRES) 



SAMPLE 



INTER- 
VAL 
(MET^ 



TYre 
AND 
NUM- 
BER 



RE- 

cov. 

ERY 
(CM) 



STANDARD 

PENETOATION 

TCST 

RESULTS 



(N) 



SOIL DESGRIPnON 



NAME, COLOR, SOIL STRUCTURE. PAHUCLE SIZE OtSTRIBLmON. 

MOsrURE CONTEKT, MINERAU36Y, GRADATION OR PtASTICTTY, 

REUTTVE DENSITY OH CONSISTENCY. ETC. 



wea CONSTRUCTION 



CAS)NQ, OIAMSTIR, SCREEN INTEHVAL, 
SLOT S12E, GRAVEL PACK IMTERVALi 
GRADATION, GROUT IhfTERVAL ETC. 



1 - 



2 - 



not s ample j 



6 . 



7 - 



8 - 



10 



NC • no contamination 

TC - trace contamination (faint odour) 

VC'Very contaminatsd (shaen and strong 

odour) 



.-locking cap 



Tnngnit - Narl< loamv rnntjpts 



Sand - brown, mottled, medium, 



moist 



saturated 



Sand - brown, mottled, fine to 
coarse, saturated, odour, TC 
(auger bit sample) 



— protective casing 



nser pipe 



native sand 



well screen 



I 
I 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Hydrogeologic Investigation 
CLIENT: Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILUNQ CONTRACTOR: Longyear 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill . B - 57 Track Mount 



DATE: 90/08/09 
LOGGER: Tim MacGillivray 

ELEVATION: -GROUND SURFACE: 99.543 m 

-TOP OF RISER PIPE: 1 00.343 m 



DEPTH 

BELOW 

SURFACE 

(METRES) 



1 - 



2 - 



3 - 



SAMPLE 



INTEH. 
VAL 



I 
I 



6 . 



7 - 



8 - 



10 



TVPC 
AND 



BER 



SS1 



I 

I 

I 



SS3 



SS4 



SS5 



SS6 



SS7 



SS8 



SS9 



R6- 
COV- 
EBY 
(CM) 



ssto 



SS11 



29 

39 
40 

36 
37 
33 
29 

22 
25 



STANOARO 

PENETRATION 

TEST 

RESULTS 



r-r-r 



SOIL DESCRIPTION 



►iAME, C0U3R, SOIL STRUCTURE, PAHTXXE SCE DBTRBiniON, 

MoeaiRE coHTBtT, MmERALOQY, QfuoATioN OR PLAsnarr, 

RELATIVE DENSTTY ORCONSSTENOr, ETC 



23 



12 



1,3,5,5 

3,5.5,7 
5,10,15,18 
7,8,8,9 
6,8,8,10 
5,6,10.10 
5,8,11,15 

5,7.10,9 
2.3,4.7 



6.7,7,11 



5,4,3,5 



NC - no contamination 

TC - trac* contamination (faint odour) 

VC - vary contaminatad (thMn and atrong 

odouii 



Topsoil - black, rootlets, loamy 



IBI J ' 



Sand - red, mottled, medium to 
coarse, trace pebbles, dry to damp, 

NO , . . 

Sand - It brown, mottled, medium to 
coarse, moist, NC 

NC 
NC 



Sand - grey, mottled, medium, NC 



saturated 
NC 



NC 
NC 



NC 



Sand - black lenses, fine to me- 



dium, saturated, NC 



WELL CONS'mucnON 



CASINQ. CXAMETER. SCREEN INTERVAL 
SLOT SOE. QRAVEL PACK INTERVAL& 
SHADAHON, QHOn' WTBWAl. ETC. 




- locking cap 
— protective casing 



bentonite seal 



■ riser pipe 



native sand 



I I 



bentonite seal 



.-; 
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MONITORING WELL DRILLING & CONSTRUCTION LOG 



PROJECT: Standard Chemical Plant Hydrogeologie Investigation DATE: 90/08/09 

CUENT: M.O.E. LOGGER: T. MacGillivray 

LOCATION: South River, Ontario ELEVATION: -GROUND SURFACE; 99.543 m 

DRILUNG CONTRACTOR: Longyear Canada ,TOP OF RISER PIPE: 100.343 m 

DRILUNG METHOD AND EQUIPMENT: Mobile Drill, B - 57 track mount 



DEPTH 

BELOW 
SURFACE 
(METRES) 


SAMPLE 




STANDARD 

POJETRATION 

TEST 

RESULTS 


SOIL DESCRIPTION 


WELL CONSTRUCTION 


ihfreR- 

VAL 
(METFE) 


TYPE 
AND 
NUM- 
BER 


RE- 
COV- 
EHT 


NAME. COU3H SOIL SmuCTUflE, PAfmClE SIZE C3BTBIBUT10N, 

MOBTUre CONTENT, HHNERALOGY, GRADATION OR PmSTlOTY. 

RELATIVE DENSmr OR CONSISTENCV, ETC. 


CASING, OiAMETSl SCREN INTERVAL, 
SU3T SIZE. QRAVEL PACK INTSWAL& 
GRADATION, SROUnNTlRVAl. ETC 




er-er-tr 










(N) 








11 . 






SS12 


12 


5,4,3,5 


Sand - grey, mottled, medium, saturated, 
NC 








'■;■■. 




- 


12 - 

13 - 




SS13 


51 


9.8,8,11 


Sand - black lens, fine to coarse, NC 








ijil 




- 


















Sand - qrey. mottled, medium, saturated , 














14 - 




SS14 


32 


15,17,19,21 


NC 










native sand 


- 
























. 


15 














































- 






SS15 


29. 


16,23,34.28 


NC 






1 




riser pipe 


- 


16 _ 
















1 




■• 


- 












* 






1 






- 


17 . 






SS16 












1 






- 












-r-^./.. 






1 




well screen 


. 


18 . 
















3 






- 






19 - 






SS17 




* 








ill 






- 






















.<■ 




- 


20 - 










■■M 




- 












■m 




- 


22 " 










. 




- 














^ 


- 
















- 



I 
I 



^'''TlWTW' «*. '*/ 
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MONITORING WELL DRILUNG & CONSTRUCTION LOG 



PROJECT: Hydrogeoiogic Investigation 
CUENT; Former Standard Chemical Site 
LOCATION: South River, Ontario 
DRILLING CONTRACTOR: Longyear 



DRILUNG METHOD AND EQUIPMENT: Mobile Drill , B - 57 Track Mount 



DATE: 90/08/09 
LOGGER: Tim MacGillivray 
ELEVATION: -GROUND SURFACE: 1 00.297 m 
-TOP OF RISER PIPE: 100.392 m 



DEPTH 

BELOW 

SURFACE 

(METRES} 



SAMPL£ 



INTCH- 
VAL 



1 - 



2 - 



6 . 



7 - 



8 - 



10 



I 
I 



I 
I 

I 
I 



TYPE 
AND 
MJM- 



RE- 
CX3V. 
ERY 



STANDARD 

PENETRATION 

TEST 

RESULTS 



r-r-T 



SSI 

SS2 
SS3 
SS4 
SS5 
SS6 
SS7 

SS8 
SS9 



SS10 



SS11 



29 



39 



40 



36 



37 



33 



29 



22 



25 



23 



12 



1,3.5,5 

3,5,5,7 
5,10,15,18 
7.8,8.9 
6,8,8,10 
5,6.10,10 
5,8,11,15 

5,7,10,9 
2,3,4.7 



SOIL OESCRimON 



NAME. COLOR SOIL STRUCTUBE. PARTICLE SI3 OSTRBt/nON. 

MOSTURE CONTEKT. MINERALOGY, QRAOATION OR PLASTXaTT, 

REUTIVE DENSTTY on CONSISTENCy, ETC. 



NC - no eontaniination 

TC - trac« cont«iTiination (faint odour) 

VC • very contaminotad (shear and strong 

odoun 



Topsoil - blacl<, rootlets, loamy 






Sand - red, mottled, medium to 
coarse, trace pebbles, dry to damp, 
NC 

Sand - It. brown, mottled, medium to 
coarse, moist. NC 

NC 



NC 



Sand - grey, mottled, medium. NC 



6,7,7,11 



5.4.3,5 



saturated 
NC 



NC 



NC 



NC 



Sand - black lenses, fine to me- 
dium, saturated. NC 



WELL CONSTRUCTION 



CASINQ. CXAUETER SCREEN INTERVAl. 
SLOT SIZE. GRAVEL PACK If^TERVAU 
GHAEATION, anOLFT INTERVAL. ETC. 



- locking cap 
— protective casing 



DF 



bentonite seal 



riser pipe 



native sand 



^: 



Appendix D 
SLUG TEST RESULTS 



Mwse 



i 

t 
i 






1.E-002 



1- 




1 1 1 


1 1 


1 


1 


1 


_ K 


= 


8 . e318E-O04 


M/sec 








_ na 




0.esei4 M 








— 


^ 


\ 


\ 








- 






\o 


1 








1 




1 1 1 


1 j\ 


1 


1 


1 



o. 



Xiinne Csec? 



MWN2A 



Q 

I 

i 
p 






i.E-ooa 



_ 1 1 I 1 


1 


1 


1 1 


I Z 


^K = 2.6517E-Q04 vt/S 
~ 9% = 0.7536 M 


ec 




- 


- 




t^^ 


o X 


— 


- 










— 


4 






o — 


1 1 1 1 


1 


r 


1 1 


1 



o. 



lO. 



Titne CsecJ 



MWN3A 



n 

I 

i 

w 

h 



D.l 



i.E-ooa 



J I I I I I I I I I I I i I I I I I I I I I I I I I I t L 

- K = 8.6449E-eeS n/sec 
' ye = e,2824 n 



\ 



V 



V 



o 



\ o o o 




o o o o o o 



\ 



o o 



m 



1 I I I I I I I M 1 M I -J I I t I I I t I I 1 I I I I 



o. 



lo- ao. 

Time Csec3 



30- 



MWNIB 



i 

i 

i 

i 

ii 



D.l 



i.E-ooe 



J I I I I I I I I I I I r I I I I I I I [ I I 1 I I I I I. 

' K = 2.325E-e04 M/^sec 
«fO = 0.2035 n 




p o 



ooooooooooo 



I I I ft I I I I 1 1 J. i. J. 1 .1. I I I I 1 I I I I 



o. 



lo- ao. 

Time CsecJ 



30. 



Appendix £ 
CHEMICAL ANALYSES 



f 



SAMPLE IDENTIFICATION | 


Sample # 


Sample Name 


5178-01 


Lake sediment + 00 (scoop sample) l 


5178-02 


Lake sediment 0-1-40 (scoop sample) 


5178-03 


Lake sediment 1 -i- 20 (scoop sample) 


5178-04 


Core of Lake Sediment 1-1-60 


5178-05 


Lake sediment 2 -»- 00 (scoop sample) 


5178-06 


Tar - surface crust 2 -i- 40 


5178-07 


Lake sediment 2-1-80 (scoop sample) 


5178-08 


Tar - fluid tar under crust 3-1-60 


5178-09 


Lake Sediment 2 -f- 40 (scoop sample) 


5178-10 


Tar - from ground surface near MWNl 


5178-11 


Soil Samples - BHS7-SS3 


5178-12 


Soil Samples - MWN3A-SS16 


5178-13 


Soil Samples - BHS11-SS5 


5178-14 


Soil Samples - BHS6-SS5 


5178-15 


Soil Samples - MWN3B-SS7 



•-"1' r-^j^jjiyi'".( 





BASE NEUTRAL EXTHACTABLES 


BY "GC/HS' 








IDENTIFICATION 


LAKE 
SEDIMENT 


LAKE 
SEDIMeNT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


HDL 


IDENTIFICATION NO. 


5178-01 


5178-02 


5178-03 


5178-04 


5178-05 




NO 


COHPGUNO 


ug/L 


ug/L 


ug/l 


ug/L 


ug/L 


ug/L 


1 


Canphene 


< 


< 


< 


C118) 


< 


VW 


2 


bi s( 2- ch loroethy I >ether 


< 


< 


< 


< 


< 


57.6 


3 


o-Cresol 


< 


< 


< 


< 


< 


1.6 


4 


m-Cresol 


< 


< 


< 


< 


< 


1.6 


5 


p-Cresol 


< 


< 


< 


< 


< 


1.6 


6 


bisC2-chloroisocropyO ether 


< 


< 


< 


< 


< 


14.4 


7 


Phenol 


< 


< 


< 


< 


< 


• 9.6 


a 


N i trosodt - n- propyl ami n* 


< 


< 


< 


< 


< 


1.6 


9 


bis(2-chlorethoxy)inethane 


< 


< 


< 


< 


< 


1.6 


10 


Naphthalene 


193 


290 


7.16 


18.1 


687 


1.6 


11 


2- Qiloro phenol 


< 


< 


< 


< 


< 


4.8 


12 


2, 4-OiiTiethyl phenol 


< 


< 


< 


< 


< 


12.8 


13 


Indole 


< 


f 


< 


< 


< 


3.2 


U 


2-inethylnaphthalene 


353 


437 


10.7 


13.2 


1140 


3.2 


15 


1-HethylnaphthaLene 


215 


227 


8.82 


13.2 


908 


3.2 


16 


4-chloro-3-methylphenol 


< 


< 


< 


< 


< 


3.2 


17 


2-ch lorpnaphthal ene 


< 


< 


< 


< 


< 


3.2 


18 


1-chloronaphthelene 


< 


< 


< 


< 


< 


3.2 


19 


2,6-dichlorophefWl 


< 


< 


< 


< 


< 


3.2 



( ) - reported at < MDL, all identification criteria were satisfied 








BASE NEUTRAL ACID 


EXTRACT ABLES (CONT) 








IDEHTIFICATIOt) 


LAKE 
SEDIMENT 


LAICE 
SEDIMENT 


LAKE 
SEDIMENT 


UKE 
SEDIMENT 


LAKE 
SEDIMENT 


MDL 


IDENTIFICATION NO. 


5178-01 


5178-02 


5178-03 


5178-04 


5178-05 




NO 


COMPOUND 


ug/L 


us/L 


ug/L 


ug/L 


ug/L 


ug/L 


20 


2,4-(JichlorophenoL 


< 


< 


< 


< 


< 


3.2 


21 


Di phenyl ether 


< 


< 


< 


< 


< 


3.2 


22 


2,4,6-trichloroph»nol 


< 


< 


< 


< 


< 


4.3 


23 


Acenaphthylene 


70.9 


< 


5.52 


< 


50.8 


3.2 


24 


2,4-dinrtrophenol 


< 


< 


< 


< 


< 


44.8 


25 


2,6-dinitrotoluene 


< 


< 


< 


< 


< 


91.2 


26 


4-r)itraphenol 


< 


< 


< 


< 


< 


192 


27 


Acenaphthene 


63.2 


< 


. < 


14.0 


16.3 


3.2 


28 


2,3,5-trichlorophenol 


< 


< 


< 


< 


< 


3.2 


29 


2,4,5-trichlorQphenol 


< 


< 


< 


< 


« 


6.4 


30 


2,3,4-tPichlorqphenol 


< 


< 


< 


< 


< 


3.2 


31 


2,4-dinitrotoluene 


< 


< 


< 


< 


< 


97.6 


32 


Fluorene 


190 


112 


7.90 


31.5 


425 


3.2 


33 


4-chloropherryl phenyl ether 


< 


< 


< 


< 


< 


3.2 


3« 


4,6-dTni tro-o-cresol 


< 


< 


< 


< 


< 


1500 


35 


Total Diphenylamine 


< 


< 


< 


< 


< 


3.2 


36 




< 


■< 


< 


< 


< 


3.2 


37 


2,3,4,6-tetrKhlorgphenol 


< 


< 


< 


< 


< 


3.2 


36 


2,3,4,5-tetrBehlopophenol 


< 


< 


< 


< 


< 


3.2 


39 


4-bromophenyl phenyl ether 


< 


< 


< 


< 


* 


3.2 



35 



>f 





BASE NEUTRAL ACID 


EXTRACT ABLES tCONT) 








lOENTIFICATIOti 


LAKF 
SEDIHENT 


LAKE 
SEDIMENT 


UKE 
SEDIHENT 


LAKE 
KDIMENT 


LAKE 

SEDIHENT 


HDL 


tOENTtnCATIOH NO. 


5178-01 


5178-02 


5178-03 


5178-04 


S17B-05 




NO 


coMPajNn 


UQ/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


40 


Phenanthrene 


430 


164 


40.5 


10.2 


993 


1.6 


41 


Anthracene 


96.2 


29.6 


7.62 


< 


156 


1.6 


42 


PentachlorophenoL 


< 


< 


< 


< 


< 


1.6 


43 


Bi phenyl 


100 


166 


< 


7.51 


149 


3.2 


44 


Fluoranthene 


S19 


92.3 


71.3 


5.73 


924 


1.6 


45 


Pyrene 


557 


107 


74.7 


10.3 


850 


1.6 


46 


Benzybuty L ph tha I at e 


56.fi 


44.5 


72.4 


35.7 


26.6 


3.2 


47 


Benzo (a) withracene 


214 


33.0 


30.2 


< 


344 


1.6 


4S 


Chrywne 


S3 


41.8 


32.2 


< 


377 


17.6 


49 


bis<2-ethyLhexyL }phthalate 


< 


< 


< 


< 


< 


1.6 


SO 


Oi -n-butylphthalate 


8S.3 


113 


95.9 


79.7 


81.4 


3.2 


51 


Bemo Cb) fluoranthene 


277 


35.2 


40.2 


< 


381 


3.2 


52 


Benzo <k) Fluoranthene 


238 


27.1 


38.S 


< 


T06 


1.6 


S3 


Bemo (a) pyrene 


195 


25.4 


34.1 


< 


336 


1.6 


54 


Peryilene 


S2.2 


9.18 


12.2 


296 


123 


1.6 


55 


5'Mftroacenaphthene 


< 


< 


< 


< 


< 


1.6 


56 


indenod ,2,3-cd)pyrene 


237 


21.8 


40.7 


< 


305 


1.6 


57 


Oibenzo( a(T}anthracerw 


31.9 


< 


< 


< 


31.6 


1.6 


58 


BenzoCghi Jperylene 


305 


36.3 


33.5 


< 


323 


1.6 


X RECOVERY OF SURROGATES 














«J6-Wienol 


NO 


NO 


m 


NO 


HD 




d8-Naphttial«ne 


28 


22 


41 


41 


67 




d12-Chrysene 


97 


98 


73 


73 


79 





NOTE: Sanples have NOT been corrected for laboratory blank. 






5'"jr T.'Cr "sriw 



>r-."Kjy^(TJ'-i^pi» 



BASE MEUTRAL EXTRACTABLES BY "GC/MS" 



IDENTIFICATION 


LAKE 
SEDIISNT 


LAKE 
SDIMENT 


LAKE 
SEDIICMT 


LAKE 
SEOIICHT 


TAK NEAR 

NUH1 


HOL 


lOEHTIFICATlON NO. 


S17B-06* 


5178-07* 


517B-08- 


517B-09« 


5178-10* 




NO 


COHPOiNO 


PKB/L 


inQ/L 


IB9/L 


"ig/L 


mg/L 


ug/L 


1 


Caaph«ne 


* 


< 


< 


< 


< 


368 


2 


bis{2-chloroethyl)ethtr 


< 


< 


< 


< 


< 


57.6 


3 


o-Cresol 


< 


< 


< 


< 


1350 


1.6 


4 


n»-Cr«sol 


< 


< 


< 


< 


1300 


1.6 


5 


p-Cresol 


< 


< 


< 


< 


1100 


1.6 


6 


bis(Z-ctiloroisopropyO ether 


< 


< 


< 


< 


< 


14.4 


7 


Phenol 


< 


< 


< 


< 


< 


9.6 


a 


Ki trosodi -n-propyl amine 


< 


« 


< 


< 


< 


1.6 


9 


bi sC Z' ch lorethoxy }inethane 


< 


< 


< 


< 


< 


1.6 


10 


Naphthalene 


47.2 


70.1 


7.77 


39.8 


26.4 


1.6 


11 


2-Chlorophenol 


< 


< 


< 


< 


< 


4.8 


12 


2,4'Diinethylph«n«t 


< 


< 


< 


< 


< 


12.8 


13 


Irvtole 


< 


< 


< 


< 


« 


3.2 


U 


2-tnethylnaphthalene 


186 


24.9 


28.8 


156 


65.1 


3.2 


15 


1-Methyl naphthalene 


134 


17.4 


19.5 


110 


47.8 


3.2 


16 




< 


< 


< 


< 


< 


3.2 


17 


2- ch loronaphtha lene 


< 


< 


< 


< 


< 


3.2 


18 


l-chloronaphthelene 


< 


< 


< 


< 


< 


3.2 


19 


2,6-dJchlorophenol 


< 


< 


< 


< 


« 


3.2 



* due to the nature of the matrix, the following samples have higher WL's 
5178-06: 112 x higher 5178-09; 184 x higher 

5178-07: 60 x higher 5178-10: lU x higher 

5178-08: 24 x higher 



]C^ 



^lf"kw ■ 



BASE MEUTRAL ACID EXTRACTAaiES CCONT) 



IDENTIFICATION 


LAKE 
SEDIMENT 


LAKE 
SEDIHENT 


UKE 
SEDIMENT 


LAKE 
^DIMENT 


TAR NEAR 

MWN1 


MDL 


IDENTIFICATION MO. 


5178-06* 


5178-07* 


5173-08* 


5178-09* 


5178-10* 




NO 


COMPOUND 


mg/L 


m/i 


mg/L 


mg/L 


mg/L 


ug/L 


20 


2,4-dichlorophenol 


< 


< 


< 


< 


< 


3.2 


21 


Di phenyl ether 


< 


< 


< 


< 


< 


3.2 


22 


2,4,6-trichlorophenot 


< 


< 


< 


< 


< 


4.S 


23 


Acenaplithylene 


14.2 


< 


1.91 


9.25 


< 


3.2 


24 


2,4-dinitrophetxL 


< 


< 


< 


< 


< 


44.8 


25 


2,6-dinitrotoluene 


.< 


< 


< 


< 


< 


91.2 


26 


4-nitrophenol 


< 


< 


< 


< 


< 


192 


27 


Acenaphthene 


24.7 


31.6 


3.57 


20.9 


< 


3.2 


2S 


2,3,5-trichlorophenol 


- < 


— < . 


< 


< 


< 


3.2 


29 


2,4,5-trichtorophenol 


< 


< 


< 


< 


< 


6.4 


30 


2,3,4- trichlorophenol 


< 


< 


< 


< 


< 


3.2 


31 


2,4-dinitrotoluene 


< 


< 


< 


< 


< 


97.6 


32 


Fluorene 


152 


207 


13.5 


132 


45.8 


3.2 


33 


4-chtorophenyl phenyl ether 


< 


< 


< 


< 


< 


3.2 


3i 


4,6-dinitro-o-cresol 


< 


< 


< 


< 


< 


1500 


35 


Total Di phenyl amine 


< 


< 


< 


< 


< 


3.2 


36 


2,3,5,6- tetrach I opopheno I 


< 


< 


< 


< 


< 


3.2 


37 


2 , 3 , 4 , 6- tetrach I oropheno I 


< 


< 


< 


< 


< 


3.2 


38 


2,3,4,5-tetrBchlorophenol 


< 


< 


< 


< 


< 


3.2 


39 


4-bronwphenyl phenyl ether 


< 


< 


<. 


< 


< 


3.2 



& 



•s^^r- -•=, ■ •• 



' *7^17~ 



Jtp- -"J* ."".ITCTV 





BASE NEUTRAL ACID 


EXTWCTMLES (CONT) 








IDENTIFICATION 


UKE 
SEDIMENT 


UKE 

SEDIHEMT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


TAR NEAR 
HWNI 


MDL 


1P6NTIFICATI0N NO. 


5178-06* 


5178-07* 


5178-08* 


5178-09* 


5178-10* 




NO 


COMPOIHD 


ms/L 


B.B/L 


mg/L 


mg/L 


mo/t. 


ug/L 


40 


PhcnanthreHB 


82.5 


98.5 


< 


68.8 


33.6 


1.6 


41 


Anthracene 


37.5 


46.8 


< 


50.7 


< 


1.6 


42 


Pentach I oropheno I 


< 


< 


< 


< 


< 


1.6 


43 


Siphenyl 


26.8 


35.2 


37.0 


23.0 


< 


3.2 


U 


Fluoranthene 


19.0 


21.2 


< 


16.2 


10.5 


1.6 


45 


Pyrene 


29.0 


32.6 


1.53 


24.5 


12.2 


1.6 


46 


Benzybutylphthalate 


3.7 


< 


< 


4.75 


4.42 


3.2 


47 


Benzo (a) anthracene 


8.0 


9.1 


< 


< 




1.6 


48 


Chrysene 


9.0 


9.6 


< 


< 




17.6 


49 


bistZ-ethylhexyl )p*ithalate 


< 




< 


< 




1.6 


50 


Di-n-butylphthal«te 


< 




1.65 


< 




3.2 


51 


Benzo Cb) fluoranthene 


< 




< 


< 




3.2 


52 


Benzo tk) Fluoranthene 


< 




< 


< 




1.6 


53 


Benzo (a) pyrene 


< 


7.04 


< 


< 




1.6 


54 


Perylene 


< 




< 


< 




1.6 


55 


S-Ni troacenaphthene 


< 




< 


< 




1.6 


56 


Indeno(1,2,3-cd)pvrwie 


< 




< 


< 




1.6 


57 


D i berao< ah }anthracene 


< 




< 


< 




1.6 


58 


Benzo(ghi )perylene 


< 




< 


< 




1.6 


X RECOVERY Of SURROGATES 












d6- Phenol 


NO 


ND 


ND 


NO 


HO 




da -Naphthalene 


•« 


•• 


•• 


M 


•• 




dIZ-Chpysene 


•* 


«* 


** 


•« 


** 





NOTE: Sanples have NOT been corrected for laboratory blank. 
** recoveries not possible due to required dilution 



-Y" .r'^- 



BASE NEUTRAL EXTRACTABLES BY "GC/MS" 



JDENTIFICATION 


SOIL 
BHS7-SS3 


SOIL 
HWH3A-SS6 


SOIL 
BHS11-SS5 


SOIL 
BHS6-5S5 


SOIL 

MWN3-SS7 


HDL 


IDENTIFICATION NO. 


5178-11 


517B-12 


5178-13 


5178-U 


5178-15 




NO 


COHPOUND 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


1 


Can^shsnc 




< 


< 


< 


< 


368 


2 


bis<2-chloroethyOether 




< 


< 


< 


< 


57.6 


3 


o-Cresol 




< 


< 


•< 


< 


1.6 


4 


m-Cresol 




< 


< 


< 


< 


1.6 


5 


p-Cresol 




< 


< 


< 


< 


1.6 


6 


bis(2-chloroisoprop/l) ether 




< 


< 


< 


< 


U.4 


7 


Phenol 




< 


< 


< 


< 


9.6 


8 


Nitrosodi-n- propyl amine 




< 


< 


< 


< 


1.6 


9 


bis(2-chlorethoxy)methBne 




< 


< 


< 


< 


1.6 


10 


Naphthalene 


200 


< 


87.5 


< 


< 


1.6 


11 


2-Chlorophenol 


< 


< 


< 


< 


< 


4.8 


12 


2,4-Ditnethylphenol 


< 


< 


< 


< 


< 


12.8 


13 


Indole 


< 


< 


< 


< 


< 


3.2 


U 


2- methyl naph tha I ene 


1520 


< 


134 


< 


< 


. 3.2 


15 


1 -Methyl naphthalene 


693 


< 


105 


< 


< 


3.2 


16 


4-chloro-3-tnethylphenol 


< 


< 


< 


< 


< 


3.2 


17 


2-ch loronaphthalene 


< 


< 


< 


< 


< 


3.2 


18 


1 - ch loronaph thel ene 


< 


< 


< 


< 


< 


3.2 


19 


2,6-dichlorophenol 


< 


< 


< 


« 


< 


3.2 



& 





BASE NEt 


JTRAL ACtO 


EXTRACT ABLE S (CONTJ 








IDEHTIFICATIOH 


SOIL 
BHS7-SS1 


SOIL 
m«3A-SS6 


SOIL 
BHS11-SSS 


SOIL 
BHS6-SS5 


SOIL 
Mgt(3-SS7 


HOL 


lOEMTIFICATlON MO. 


5178-11 


5178-12 


5178-13 


5178-K 


5178-15 




MO 


COHPCUNO 


ug/L 


U9/L 


ug/L 


ug/L 


Ufl/L 


U9/L 


20 


2, 4-df chlorophenol 


< 


< 


< 




< 


3.2 


21 


Di phenyl ether 


< 


< 


< 




< 


3.2 


22 


2,4,6- trichlorophenol 


< 


< 


< 




< 


4.8 


23 


Acenaphthylene 


33.3 


< 


9.S5 




< 


3.2 


24 


2,4-dinitrophenoL 


< 


< 


< 




< 


U.B 


25 


2,6-dini trotoluene 


< 


< 


< 




< 


91.2 


26 


4-nitrophenol 


< 


< 


< 




< 


192 


27 


Acenaphthene 


83.2 


< 


11.6 




< 


3.2 


28 


2,3,5-trichlorflphenol 


< 


< 


< 




< 


3.2 


29 


2,4,5-trichloroplienol 


< 


< 


< 




< 


6.4 


30 




< 


< 


« 




< 


3.2 


31 


2,4-din)trotolijene 


< 


< 


< 




< 


97.6 


32 


Fluorene 


-v» 


< 


20.0 




< 


3.2 


33 


4-chloropttenyl phenyl ether 


< 


< 


< 




< 


3.2 


34 


4,6-dinitro-o*cresol 


< 


< 


< 




< 


1500 


35 


Total Oi phenyl amine 


< 


< 


< 




< 


3.2 


36 


2 , 3 , 5 , 6- tetrach I oropheno I 


< 


< 


< 




< 


3.2 


37 


2,3,4,6-tetrachlorophenol 


< 


< 


< 




< 


3.2 


38 


2 , 3 , 4 , 5 - tet rach I oropheno I 


< 


< 


< 




< 


3.2 


39 




< 


< 


< 




< 


3.2 






ip-i ■.—.■^r^~ 





BASE NEl 


JTRAL ACID 


EXTRACTABLES (CONT) 








IDENTIFICATION 


SOIL 
BHS7-SS3 


SOIL 
MUN3A-SS6 


SOIL 
BHSn-SSS 


SOIL 
BHS6-5S5 


SOIL 
MUN3-SS7 


MOL 


IDENTIFICATIOM NO. 


5178-11 


517B-12 


5178-13 


5178-14 


5178-15 




NO 


COMPOUND 


ug/L 


Ufl/L 


ug/L 


ug/L 


ug/L 


ug/L 


40 


Phenanthrene 


481 


15.2 


122 


5.06 


9.50 


1.6 


41 


Anthracene 


148 


< 


16.4 


< 


< 


1.6 


42 


Pentachlorophenot 


< 


< 


< 


< 


< 


1.6 


43 


Bi phenyl 


139 


< 


16.4 


< 


< 


3.2 


44 


Fluoranthene 


268 


< 


100 


< 


< 


1.6 


45 


Pyrene 


376 


28.0 


108 


12.4 


23.1 


1.6 


46 


Benzybutylph thai ate 


69.7 


50.4 


30.9 


28.6 


15.9 


3.2 


47 


Benzo (a) anthracene 


143 


< 


42.7 


< 


< 


1.6 


48 


Chpysene 


173 


< 


57.4 


< 


< 


17.6 


49 


bf s(2-ethylhexyl )phthalate 


< 


< 


< 


< 


< 


1.6 


50 


Dt-n-butylphthal»te 


115 


59.3 


49.2 


43.3 


45.5 


3.2 


51 


Benio Cb) fluoranthene 


149 


< 


60.6 


< 


< 


3.2 


52 


Benzo Ck} Fluoranthene 


123 


< 


58. 3 


< 


< 


1.6 


53 


Benzo (a) pyrene 


129 


< 


38.0 


< 


< 


1-6 


54 


Perylene 


42.4 


< 


11.5 


< 


< 


1.6 


55 


5-Ni troacenaphthene 


< 


< 


< 


< 


< 


1.6 


56 


IndenoO ,2,3-cd)pyrene 


132 


< 


43.0 


< 


< 


1.6 


57 


D i benzo( ah )snt h racene 


30.8 


< 


< 


< 


< 


1.6 


SB 


Benzo( gh i ) pery I ene 


180 


< 


54.4 


< 


< 


1.6 


X RECOVERY OF SURROGATES 




d6- Phenol 


ND 


HD 


ND 


NO 


NO 




da -Naphthalene 


53 


31 


57 


45 


34 




d12-Chrysene 


90 


S3 


82 


77 


82 





NOTE: Saflples have MOT been corrected for laboratory blank. 
*• reepveries not possible dye to required dilution 



%\ 








BASE NEUTRAL ACID EXTRACTABLES BY ' 


•GC/MS" 




IDENTIFICATION 


LAB 
BLANK 


RECOVERY 
SPIKE 


MDL 


IDENTIFICATION NO. 




% 




NO 


COMPOUND 


ug/L 




ug/L 


1 


Camphene 


< 


62 


368 


2 


bis(2-chloroethyl)ether 


< 


79 


57.6 


3 


o-Cresol 


< 


63 


1.6 


4 


m-Cresol 


< 


73 


1.6 


5 


p-Cresol 


< 


70 


1.6 


6 


bis(2-chloroisopropyl) ether 


< 


44 


14.4 


7 


Phenol 


< 


101 


9.6 


8 


Nitrosodi-n-propylamine 


< 


102 


1.6 


9 


bis (2-chlorethoxy) methane 


< 


43 


1.6 


10 


Naphthalene 


< 


43 


1.6 


11 


2-Chlorophenol 


< 


135 


4.8 


12 


2 , 4-Diniethylphenol 


< 


324 


12.8 


13 


Indole 


< 


55 


3.2 


14 


2-inethylnaphthalene 


< 


64 


3.2 


15 


1-Methylnaphthalene 


< 


66 


3.2 


16 


4-chloro-3-methylphenol 


< 


191 


3.2 


17 


2-chloronaphthalene 


< 


71 


3.2 


18 


1-chloronaphthelene 


< 


77 


3.2 


19 


2 , 6-dichlorophenol 


< 


138 


3,2 



««:,_■ *f = i;. 





BASE NEUTRAL ACID EXTRACTABLES (CONT) 




IDENTIFICATION 


LAB 
BLANK 


RECOVERY 
SPIKE 


MDL 


IDENTIFICATION NO. 




% 




NO 


COMPOUND 


ug/L 




ug/L 


20 


2 , 4-dichlorophenol 


< 


120 


3.2 


21 


Diphenyl ether 


< 


70 


3.2 


22 


2,4, 6-trichlorophenol 


< 


129 


4.8 


23 


Acenaphthylene 


< 


68 


3.2 


24 


2 , 4-dinitrophenol 


< 


105 


44.8 


25 


2 , 6-dinitrotoluene 


< 


60 


91.2 


26 


4-nitrophenol 


< 


60 


192 


27 


Acenaphthene 


< 


61 


3.2 


28 


2,3, 5-trichlorophenol 


< 


74 


3.2 


29 


2,4, 5-trichlorophenol 


< 


78 


6.4 


30 


2,3, 4-trichlorophenol 


< 


80 


3.2 


31 


2 , 4-dinitrotoluene 


< 


53 


97.6 


32 


Fluorene 


< 


107 


3.2 


33 


4-chlorophenyl phenyl ether 


< 


56 


3.2 


34 


4 , 6-dinitro-o-cresol 


< 


65 


1500 


35 


Total Diphenyl amine 


< 


49 


3.2 


36 


2,3,5, 6-tetrachlorophenol 


< 


76 


3.2 


37 


2,3,4, 6-tetrachlorophenol 


< 


84 


3.2 


38 


2,3,4, 5-tetrachlorophenol 


< 


67 


3.2 


39 


4-broinophenyl phenyl ether 


< 


54 


3.2 



^OC;. 



BASE NEUTRAL ACID EXTRACTABLES (CONT) 



IDENTIFICATION 


LAB 
BLANK 


RECOVERY 

SPIKE 


MDL 


IDENTIFICATION NO. 




% 




NO 


COMPOUND 


ug/L 




ug/L 


40 


Phenanthrene 


< 


43 


1.6 


41 


Anthracene 


< 


53 


1.6 


42 


Pentachlorophenol 


< 


54 


1.6 


43 


Biphenyl 


< 


78 


3.2 


44 


Fluoranthene 


< 


66 


1.6 


45 


Pyrene 


< 


67 


1.6 


46 


Benzybutylphthalate 


< 


58 


3.2 


47 


Benzo (a) anthracene 


< 


57 


1.6 


48 


Chrysene 


< 


■ 58 


17.6 


49 


bis ( 2-ethylhexyl ) phthalate 


< 


75 


1.6 


50 


Di-n-butylphthalate 


0.26 


71 


3.2 


51 


Benzo (b) fluoranthene 


< 


48 


3.2 


52 


Benzo (k) Fluoranthene 


< 


103 


1.6 


53 


Benzo (a) pyrene 


< 


75 


1.6 


54 


Perylene 


< 


87 


1.6 


55 


5 -Nitroacenaphthene 


< 


54 


1.6 


56 


Indeno (1,2,3 -cd ) pyrene 


< 


76 


1.6 


57 


Dibenzo(ah) anthracene 


< 


75 


1.6 


58 


Benzo (ghi) perylene 


< 


74 


1.6 


% RECOVERY OF SURROGATES 


d6-Phenol 


ND 


ND 




d8 -Naphthalene 


32 


42 




dl2-Chrysene 


51 


56 





NOTE: Samples have NOT been corrected for laboratory blank, 



**nt « ^iir- 



POLYHUCLEAR AROMATIC HYDROCARBONS BY "GC/HS" 



IDENTIFICATION 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


LAICE 
SEDIMENT 


LAIS 
SEDIMENT 


LAICE 
SEDIMENT 


IDENTIFICATION HO. 


5178-01 


517B-02 


5178-03 


5178-04 


5178-05 




.PPb 


F=pb 


PPb 


PPb 


Ppb 


Naphthalene 


194 


248 


(10.2) 


(17.6) 


776 


Acenaphthylene 


67.2 


< 


7.70 


< 


66.0 


Acenaphthene 


45.1 


< 


< 


15.5 


139 


Fluorene 


127 


70.6 


(5.6) 


22.4 


285 


Phenanthrene 


362 


134 


36.0 


10.3 


842 


Anthracene 


94 


30.8 


9.90 


< 


165 


Ftuoranthene 


536 


117 


78.4 


13.6 


975 


Pyrene 


672 


127 


98.9 


< 


1060 


Benzo (a) anthracene 


256 


38.4 


40.8 


< 


399 


Chrysene 


281 


47,5 


42.4 


< 


405 


Benzo Cb) fluoranthene 


280 


35.8 


43.5 


< 


370 


Benzo Ck> fluoranthene 


225 


25.6 


34.8 


< 


265 


Benzo (a) pyrene 


214 


25.1 


35.5 


< 


319 


Indeno Cl,2,3-ccl) pyrene 


258 


24.7 


37.1 


< 


292 


Di benzo <a,h) anthracene 


35.9 


< 


< 


< 


19.7 


Benzo (ghi) perylene 


234 


19.5 


29.3 


< 


224 


X Recovery Surrogates 


1 


08- Naphthalene 


83 


29 


55 


38 


67 


D 12- Chrysene 


133 


83 


107 


105 


90 



( ) qualifiers were satisfied 
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POLYNUCLEAR APCHATtC HYDROCARBONS BY "GC/MS" 



IDENTIFICATION 


LAKE 
SEDt)€NT 


UKE 
SEDIMENT 


LAKE 
SEDIKNT 


UKE 

SEDirCHT 


TAR NEAR 
HUNI 


IDENTIFICATION NO. 


5178-06 


517B-07 


5178-08 


5178-09 


5178-10 




ppm 


ppn 


ppm 


ppm 


. PP" 


Naphthalene 


43.0 


59.1 


B.S4 


39.0 


22.3 


Acenaphthylene 


14.3 


< 


1.74 


13.4 


< 


Acenaphttiene 


17.2 


23.8 


2.53 


16.3 


< 


Fluorene 


72.2 


97.1 


8.28 


68.5 


34.0 


Phenantlirene 


57.0 


70.7 


< 


50.1 


< 


Anthracene 


27.9 


6.79 


< 


24.8 


< 


f luoranthene 


17.0 


20.0 


< 


14.9 


5.87 


Pyrene 


115 


37.8 


2.02 


28.1 


12.0 


Benze (a) anthracene 


95.6 


10.3 


< 




< 


Chrysene 


8.08 


11.1 


< 




< 


Benzo (b) f luoranthene 


< 


< 


< 




< 


Benzo <k) f luoranthene 


< 


< 


< 




< 


Benzo (a) pyrene 


< 


4.S0 


< 




< 


Indeno C1,2,3-cd) pyrene 


< 


< 


< 




< 


Dibenzo (a,h) anthracene 


< 


< 


< 




< 


Benzo tghi) perylene 


< 


< 


< 




< 


X Recovery Surrogates 




D8-Naphthalene 


** 


** 


•• 


*• 


** 


Dl2-Chrysene 


*m 


** 


** 


** 


** 



■* s due to nature of the matrix, the fol lowing sauries have higher HDL's 
5178-06: 112 x higher 5178-09: 184 x higher 

5178-07: 60 x higher 5178-10: 144 x higher 

5178-08: 21 x higher 



00 



POLYNUCLEAR ARtMATIC HYDROCARBONS BY "GC/HS" 



IDEMTIFICATION 


SOIL 
BHS7-SS5 


SOIL 
HWN3A-SS6 


SOIL 
BHS11-SSS 


SOIL 
BNS6-SS5 


SOIL 

HUM3-SS7 


IDENTIFICATION NO. 


5178-n 


517S-12 


5173-13 


5178-14 


5178-15 




PPb 


PPb 


ppb 


ppb 


ppb 


Naphthalene 


234 


< 


82.8 


< 


< 


Acenaphthylene 


S4.S 


< 


19.6 


< 


< 


Acenaphthene 


74.1 


< 


11.4 


< 


< 


FLuorene 


288 


< 


21.8 


< 


< 


Phenanthrene 


456 


12.6 


119 


7.18 


12.0 


Anthracene 


156 


< 


23.1 


< 


< 


Fluopanthene 


300 


< 


11S 


< 


< 


Pyreoe 


498 


32.8 


151 


13.5 


27.3 


Benzo (a) anthracene 


176 


< 


53.9 


< 


< 


Chrysene 


208 


< 


66.1 


< 


< 


Benzo (b) fluoranthene 


189 


< 


70.0 


< 


< 


Benzo (k} fluoranthene 


115 


< 


51.7 


< 


< 


Benzo (a) pyrene 


148 


< 


44.0 


< 


< 


Indeng C1,2,3-ed) pyrene 


183 


< 


54.4 


< 


< 


Oibenzo ta,h; anthracene 


25.3 


< 


< 


< 


< 


Benzo C9hi> perylene 


173 


< 


50.4 


< 


< 


X Recovery Surrogates 




D8-Maphthalene 


95 


33 


78 


59 


46 


D12-Chrysene 


127 


89 


lis 


93 


83 



@ 



- " ,7^ "" '•^^ ■•«»'' 



■iii.'j J— I.-?.- ' ti— -.t»i»CT"- 



•-^* 



POLYNUCLEAR AROMATIC HYDROCARBONS 


BY "GC/MS" 


IDENTIFICATION 


LAB 
BLANK 


RECOVERY 

SPIKE 


MDL 


IDENTIFICATION NO. 




% 






ppb 


ppb 


ppb 


Naphthalene 


m 


63 


24 1 


Aeenaphthylene 


< 


62 


9.6 


Acenaphthene 


< 


64 


9.6 


Fluorene 


'' m 


53 


9.6 


Phenanthrene 


< 


73 


3.2 


Anthracene 


< 


59 


4.8 


Fluoranthene 


«; 


67 


8.0 


Pyrene 


< 


111 


8.3 


Benzo (a) anthracene 


< 


117 


3 3.6 


Chrysene 


m 


109 


33.6 1 


Benzo (b) fluoranthene 


< 


120 


22.4 


Benzo (k) fluoranthene 


< 


104 


22.4 


Benzo (a) pyrene 


■4 


!, 67 


19.2 


Indeno (1,2,3 -cd ) pyrene 


< 


108 


24.0 


Dibenzo (a,h) anthracene 


< 


103 


19.2 


Benzo (ghi) perylene 


< 


94 


19.2 


% Recovery Surrogates 




08 -Naphthal ene 


102 


99 




D12 -Chrysene 


168 


173 
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COAL TAR ACIDS ANAtTSIS BY 


"GC/MS" 






IPENTIFICATION 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


LAKE 
SEDIMENT 


IDENTIFICATIOH NO. 


5178-01 


5178-02 


5178-03 


5178-04 


5178-05 


5178-06* 




PPb 


PPb 


Ppb 


ppb 


ppb 


ppb 


Phenol 


< 


< 


< 


< 


< 


< 


- Cresot 


< 


< 


< 


< 


< 


< 


m - Cresol 


< 


< 


< 


< 


< 


< 


p - Cresol 


< 


< 


< 


< 


< 


< 


2,6 • Dimethyl phenol 


< 


< 


< 


< 


< 


< 


2,5 - Dimethyl phenol 


< 


< 


< 


< 


< 


< 


2,4 - Dimethyl phenol 


< 


< 


< 


< 


< 


< 


3,5 - Dimethyl phenol 


< 


< 


< 


< 


< 


< 


2,3 - Dimethyl phenol 


< 


< 


< 


< 


< 


< 


3,4 - Dimethyl phenol 


< 


< 


< 


< 


< 


< 


Resorcinol 


< 


< 


< 


< 


< 


< 



* due to the nature of the matrix these samples have higher MDL's 
5178-06: 112 x higher 
5178-07: 60 x higher 
5178-08: 21 x higher 
5178-09: 184 x higher 
5178-10: 144 x higher 

•* sample 5178-10 is reported in ppm 








COAL TAR ACIDS ANALYSIS BY 


"GC/MS" 






IDENTIFICATION 


LAKE 
SEDIMENT 


LAKE 
SEDIHENT 


UKE 
SEDIMENT 


TAR NEAR 
HUN1 


SOIL 
BHS7-SS3 


SOIL 
MUN3A-5S6 


IDENTIFICATION NO. 


5178-07* 


S17B-08* 


5178-09* 


5178-10* 


5178-11 


5178-12 




ppb 


Ppb 


Pfb 


ppb 


ppb 


ppb 


Phenol 


< 


< 


< 


278 




< 


- Cr«ol 


< 


< 


< 


214 




< 


(II - Cresol 


< 


< 


< 


414 




< 


p - Cresol 


< 


< 


< 


385 




< 


Z,6 - Dimethyl phenol 


< 


< 


< 


< 




< 




< 


< 


< 


75.3 




^ 


2,4 - Oiraethyl phenol 


< 


< 


< 


110 




< 


3,S - Dimethyl phenol 


< 


614 


< 


45.7 




< 


2,3 - Dimethyl phenol 


< 


< 


< 


< 




< 


3,4 • Dimthyl phenol 


< 


.885 


< 


99.1 




< 


Resorcinol 


< 


< 


< 


64.6 


< 


< 



S^ 
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COAL TAR 


ACIDS ANALYSIS BY " 


GC/MS" 




IDENTIFICATION 


SOIL 
BHS11-SS5 


SOIL 
BHS6-SS5 


SOIL 
MWN3-SS7 


MDL 


IDENTIFICATION NO. . 


5178-13 


5178-14 


5178-15 






ppb 


ppb 


ppb 


ppb 


Phenol 


.it • 


< 


< 


8.0 


- Cresol 


< 


< 


< 


8.0 


m - Cresol 


< 


< 


< 


8.0 


p - Cresol 


r« 


1 < 


< 


8.0 


2,6 - Dimethyl phenol 


< 


< 


< 


8.0 


- 2--, 5- - Dimethyl phenol 


< 


< 


< 


8.0 


2,4 - Dimethyl phenol 


< 


< 


< 


8.0 


3,5- Dimethyl phenol 


< 


< 


< 


8.0 


2,3 - Dimethyl phenol 


< 


< 


< 


8.0 


3,4 - Dimethyl phenol 


< 


< 


< 


8.0 


Resorcinol 


< 


< 


< 


8.0 






VOLMIlf OIGMIIC (nvoWDS 



rKWTIItWTlOU 


IM lUNK 


LAM 
StPIMENT 


TW NEM 
NUN1 


MIL 




IDINTiriCAtlM m. 




5i7s-ae> 


J17B-10* 






ItO 


OnPOUM) 


B* 


w* 


M> 


ISb 




1 


OiloroKthne 


U 


M 


M 


3.6 




2 


vtn*-l rKloride 


M 


lt( 


U 


5.0 




3 




IM 


N« 


■* 


2.0 




i 


C>i(emchH« 


M 


M 


m 


t.6 




s 


TrtdilerofltMrontlun* 




< 


4 


3.3 




6 


Acrolein 




< 


< 


2.2 




7 


1,1-»<ehlerMthyl«nr 




< 


< 


1.6 




■ 


Httkvlcn Otlerldt 




3300 


33*0 


1.8 




V 


Acry<enttrlle 




■f 


< 


!.1 




10 


irBq- 1 , 2-DI diterBtthylm 




< 


< 


0.7 




M 


1,l-fileli(ero«tiiH« 




( 


* 


0.5 




IZ 


•tHhyl •Ihyi kctSM 




4700 


7260 


1.1 




IS 


Oitarafent 


1.2 


ino 


1420 


O.t 




H 


■rtnehlorcMtluf* 




4 




0.2 




n 


1,1,1- trtcklerectlivw 




< 




O.S 




i« 


Cartan tttnchlwldi 




< 




0,7 




IT 


t,2-0lchlerHth*m 




4 




0.3 




IS 


Mnint 




< 


3380 


O.t 




19 


Trtehlemttirlcne 




< 




1.9 




20 


I.Z-Bichlerapnpan* 




< 




8.2 




21 


■rooKeiiteranthm 




< 




0.2 




ZZ 


2-ai(araMl«ylv*nyl ether 




< 




O.t 




23 


tran«- 1 ,3->tc»i tonnrcptrl en* 




< 




0.3 




Zt 


ei«- t,3-»lchterc«r<^tin« 




< 




0.5 




Zi 


Tatuen* 




1060 


2S8D0 


0.7 




2« 


1,),2-Tr4cMera*tlim 




< 




0.3 




ZT 


rctrwhiereethrim 




< 




O.B 




ZB 


DibroHchlaraMttHnf 




« 




0.2 




n 


Ethylti* dlbra*l4* 




< 




0.6 




30 


OUamiiMin 




« 




0.2 




31 


■ I p Xytmc 




3130 


2sno 


0.6 




32 






Z100 


17«0 


Z.6 




33 






< 




O.t 




V, 


o- Icy lent 




2S80 


23700 


O.t 




JS 


trwBfom 




< 




0.3 




]« 


1 , 1 ,2, 2-1*t raehl orottliBnt 




< 




0.5 




37 






* 




0.2 




38 


1,«-l»lclilerDtamtm 




< 




0.1 




3» 


LZ-OfdilBTcbmiBit 




« 




0.4 




X iRwtiT Of sunmcATCs 








dS-lroBttKan* 


nt 


47 


62 






iK-1,Z-Dlc)i(erMtlMnt 


95 


W 


83 






di- lelMfw 


9« 


71 


66 






iFMQdKerqsrcptni 


9S 


« 


117 






*10-Elhylbwil«<« 


97 


78 


6i 







llOTf! ta^lM havt KOr bnn urrectid »Of letaarMary biH*. 

m - Moc AMlytcd 

• H«i|>ln rehired dilution tlwrtfor* fl>l'» ar* 300 a tho» ittted 
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BTXE ANALYSIS 



IDENTIFICATION 


LAB BLANK 


MUNIA * 


HUN IB 


HWN2A 


MWN2B 


HWN3A 


IDENTIFICATION MO. 




5168-01 


5168-02 


5168-03 


5168-04 


5168-05 


COMPOUND 


Ppb 


ppb 


ppb 


ppb 


ppb 


ppb 


Benzene 


< 


215 


< 


< 


< 


< 


Toluene 


< 


570 


< 


< 


< 


< 


m i p Xylene 


< 


330 


<(0.5) 


< 


< 


< 


Ethyl benzene 


< 


210 


<<1.0) 


< 


< 


< 


0- Xylene 


< 


155 


0.5 


< 


< 


< 


% RECOVERY OF SURROGATES 


d5-Broinethane 


89 


30 


95 


36 


95 


89 


d4-1,2-DichloroetKare 


86 


97 


92 


as 


97 


91 


de-Toluene 


34 


BS 


91 


85 


92 


86 


B romoch I oropropane 


S6 


122 


94 


90 


94 


90 


dIO-Ethylbenzene 


81 


90 


91 


S3 


90 


83 



IDENTIFICATION • 


MWS1A 


MUS1B 


HWS2 


MWS4 


TOUN WELL 
#2 


HDL 


IDENTIFICATION NO. 


5168-06 


5168-07 


5168-08 


5168-09 


5168-12 




COMPOUND 


ppb 


ppb 


ppb 


ppb 


ppb 


ppb 


Benzene 


< 


< 


< 


< 


< 


0.4 


Toluene 


< 


< 


< 


< 


< 


0.7 


m J p Xylene 


< 


< 


< 


< 


< 


0.6 


Ethyl benzene 


< 


< 


< 


< 


< 


2.6 


0- Xylene 


< 


< 


< 


< 


< 


0.4 


X RECOVERY OF SURROGATES 












d5-Bron»thane 


92 


92 


77 


80 


100 




d4- 1 , 2-0 i ch I oroethane 


91 


B7 


79 


86 


102 




dS-Toluene 


89 


86 


76 


79 


97 




B ronioch I oropropane 


90 


90 


78 


83 


98 




dlO-Ethylbenzene 


86 


83 


74 


75 


97 





<() Positive identification but below HDL 
* Sample required dilution, therefore MDL's are lOx those stated. 
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BASE NEUTRAL EXTHACTABLES 


BY "CC/MS 


It 






IDENTIFICATION 


* 
HUN1A 


MVMIB 


HUN2A 


HUN2B 


HWN3A 


HDL 


IDENTIFICATION NO. 


5168-01 


516B-02 


5168-03 


5166-04 


5168-05 




NO 


C0>90UND 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


1 


Canphene 


< 


< 


< 


< 


< 


2.3 


2 


bts(2-ch toroethyl Jether 


< 


< 


< 


< 


< 


0.36 


3 


o-Cresol 


•» 


™ 


•«• 


••» 


*** 


0.01 


4 


iB-Cresol 


••• 


*♦• 


••« 


*•« 


*** 


0.01 


5 


p-Cresol 


Irltm 


••« 


*•• 


*•• 


**m 


0.01 


6 


bisC2-chloroisopropyO ether 


< 


< 


< 


< 


< 


0.09 


7 


Phenol 


U70 


0.49 


8.45 


0.92 


0.48 


0.06 


8 


Nitrosodi-n-propylflfflif» 


< 


< 


< 


< 


< 


0.01 


9 


bi sC2-ch lorethoxy}methane 


< 


< 


< 


< 


< 


0.01 


10 


Naciirhalene 


10. 6 


3.56 


< 


< 


< 


0.01 


11 


2-ChlorophenoL 


< 


< 


< 


< 


< 


0.03 


12 


2,4-Diniethyl phenol 


(180005 


2.00 


0.44 


0.56 


< 


0.08 


13 


Indole 


< 


< 


< 


< 


< 


o.oz 


U 


2- methyl naphthalene 


3.05 


< 


0.03 


0.02 


< 


0.02 


15 


1 -Methyl naphthalene 


2.55 


1.88 


< 


< 


< 


0.02 


16 


4-chloro-3-methylphenol 


< 


< 


< 


< 


< 


0.02 


17 


2-ehloronaphthalene 


< 


< 


< 


< 


< 


0.02 


18 


1 -ch I oronaphthel ene 


< 


< 


< 


< 


< 


0.02 


19 


2,6-dichlorophenol 


< 


< 


< 


< 


< 


0.02 



* N3L is lOOx higher due to required dilution 
*•• See Coal Tap Acid analysis for results. 
<) Quantitation is approximate due to saturation of detector. 
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BASE NEUTRAL ACID 


EXTRACTABLES CCONT) 






■' 


IDENTIFICATIOH 


* 
HUNIA 


MWNIB 


HUN2A 


MUN2B 


HUN3A 


MDL 


IDENTIFICATION NO. 


5168-01 


5168-02 


5168-03 


5168-04 


5168-05 




NO 


OWPOUND 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


20 


2,4-dichlorophenol 


< 


< 


< 


< 


< 


0.02 


21 


Di phenyl ether 


< 


< 


< 


< 


< 


0.02 


22 


2,4,6-trichlorcphenol 


< 


< 


< 


< 


< 


0.03 


23 


Acenaphthylene 


•< 


< 


< 


< 


< 


0.02 


24 


2,4-dinitrophenol 


< 


< 


< 


< 


< 


0.28 


25 


2,6-dfnftrotoluene 


< 


< 


< 


< 


< 


0.57 


26 


4-ni trophenol 


< 


< 


< 


< 


< 


1.2 


27 


Acenaphthene 


< 


0.25 


< 


< 


< 


0.02 


28 


2,3,5-trichlorophenol 


< 


< 


< 


< 


< 


0.02 


29 


2,4,5-trichloroptienol 


< 


< 


< 


< 


< 


0.04 


30 


2,3,4-trichlorophenol 


< 


< 


< 


< 


< 


0.02 


31 


2,4-dinitrotol.uene 


< 


< 


< 


< 


< 


0.61 


32 


Fluorene 


< 


0.44 


< 


< 


< 


0.02 


33 


4-chLorophenyl phenyl ether 


< 


< 


< 


< 


< 


0.02 


34 


4,6-dinitro-o-cresoL 


< 


< 


< 


< 


< 


9.4 


35 


Total Di phenyl amine 


< 


0.04 


0.14 


0.04 


< 


0.02 


36 


2,3,5,6-tetrachlorophenol 


< 


< 


< 


< 


< 


0.02 


37 


2,3,4,6-tetrachlorophenol 


< 


< 


< 


< 


< 


0.02 


38 


2,3,4,5-tetrachlorophenol 


< 


< 


< 


< 


< 


0.02 


39 


4-braiKiphenyl ptienyl ether 


< 


< 


< 


< 


< 


0.02 



^C 





BASE NEUTRAL ACID 


EXTRACTABLES (CONT) 








lOENTlFICATIOH 


* 
HIMIA 


MMIB 


MUN2A 


KUN^ 


MUN3A 


HDL 


IDENTIFICATION NO. 


5168-01 


5168-02 


5168-03 


5168-04 


5168-05 




NO 


COMPOUND 


ua/L 


us/L 


ug/L 


ua/L 


ug/L 


ug/L 


40 




< 


< 


< 


< 




0.01 


41 


Anthracene 


< 


< 


< 


< 




0.01 


42 




< 


< 


< 


< 




0.01 


43 


Bi phenyl 


< 


0.64 


< 


< 




0.02 


44 


Fluoranthene 


< 


< 


< 


< 




0.01 


45 


Pyrene 


< 


< 


< 


< 




0.01 


46 


Benzybuty I phtha I at e 


< 


0.93 


1.16 


1.05 


0.48 


0.02 


47 


Benzo (a) anthracene 


< 


< 


< 


< 




0.01 


4fi 


Chrysene 


< 


< 


< 


< 




0.11 


49 


bis(2-ethylhexyl)phthalate 


< 


< 


< 


< 




0.01 


50 


Di-n-butylphthalate 


9.77 


0.3B 


0.43 


0.28 


0.26- 


0.02 


51 


Benzo (b) fluoranthene 


< 


< 


< 


< 




0.02 


52 


Benzo (k) Fluoranthene 


< 


< 


< 


< 




0.01 


53 


Benzo (a) pfrene 


< 


< 


< 


< 




0.01 


54 


Perylene 


< 


< 


< 


< 




0.01 


55 


5- N i t roacenaph thene 


< 


< 


< 


< 




0.01 


56 


IndenoCi ,2,3'Cd)pyrene 


< 


< 


< 


< 




0.01 


57 


D i benzo( ah )anthracene 


< 


< 


< 


< 




0.01 


58 


aeTOO(ghi)perylene 


< 


< 


< 


< 




0.01 


X RECOVERY Of SURROGATES 




d6- Phenol 


** 


86 


94 


65 


87 




d8- Naphthalene 


** 


60 


71 


33 


38 




dlZ-Chrysene 


*• 


no 


116 


94 


95 





Recoveries not possible due to iratrix interference and dilutions. 
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BASE NEUTRAL EXTRACTABLES BY "GC/HS" 








lOEHTIFICATION 


KWS1A 


HWS1B 


MUS2 


HWS4 


RIVER 
NEAR 

HIMI 


HDL 


IDENTIFICATION NO. 


5168-06 


5168-07 


5168-08 


5163-09 


5168-10 




NO 


CONPOUNO 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


ug/L 


1 


Canphene 


< 


< 


< 


< 


< 


2.3 


2 


bi s(2-ch lorMthyUether 


< 


< 


< 


< 


< 


0.36 


3 


o-CresoL 


*** 


■nt* 


*•« 




»•• 


0.01 


4 


m-Cresol 




*** 


*** 


*** 


*** 


0.01 


5 


p-Cresol 


*** 


••• 


*** 


•«« 




0.01 


6 


bisC2-chlorois(x>ropyl) ether 


< 


< 


< 


< 


< 


0.09 


7 


Phenol 


0.31 


0.31 


0.86 


0.3Ji 


0.67 


0.06 


8 


Hitrosodi-n-propylamme 


< 


< 


< 


< 


< 


0.01 


9 


bi s( 2-ch lorethoxyjmethane 


< 


< 


< 


< 


< 


0.01 


lo- 


Maphthalene 


< 


< 


< 


< 


< 


0.01 


ll 


2-ChlorophenoL 


< 


< 


< 


< 


< 


0.03 


12 


2,4-Diinethylphef(ol 


< 


< 


< 


< 


0.73 


0.08 


13 


Indole 


< 


< 


■ < 


< 


< 


0.02 


U 


2- methy I naph tha lene 


< 


< 


< 


< 


0.02 


0.02 


15 


1 -Methyl naphthalene 


< 


< 


< 


< 


< 


0.02 


16 


A-chloro-3-methytphenol 


< 


<: 


< 


< 


< 


0.02 


17 


2-di loronaplithalene 


< 


< 


< 


< 


< 


0.02 


18 


1 - ch I oronaph the I ene 


< 


< 


' < 


< 


< 


0.02 


19 


2,6-dichlorophenol 


< 


< 


< 


< 


< 


0.02 



See Coal Tar Acid analysis for results 
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BASE NEUTRAL ACID EXTRACTABLES CCOHT) 








IDENTIFICATION 


HUS1A 


HWS16 


HUS2 


HWS4 


RIVER 

NEAR 

HWN1 


HDL 


IDENTIFICATION HO. 


5166-06 


5168-07 


5166-08 


5168-09 


5168-10 




NO 


copipawn 


ug/L 


ug/L 


ug/L 


U9/L 


ug/L 


ug/L 


20 




< 


< 


< 


< 


< 


0.02 


21 


Dip*i«nyl ether 


< 


< 


< 


< 


< 


0.02 


22 


2,4,6-trichlorophenot 


< 


< 


< 


< 


< 


0.03 


23 


Acenaphthylene 


< 


< 


< 


< 


< 


0.02 


24 


2,4-dihitropherwl 


< 


< 


< 


< 


< 


0.28 


25 


2,6-dinitrotoluene 


< 


< 


< 


< 


< 


0.57 


26 


4-nTtraphenol 


< 


< 


< 


< 


< 


1.2 


27 


Acenaphthene 


< 


< 


< 


< 


< 


0.02 


2B 


2,3,S*trichlorophenol 


< 


< 


< 


< 


< 


0.02 


29 


2,4,5-trfchlorQphenol 


< 


< 


< 


< 


< 


0.04 


30 


2,3,4- trichlorophenol 


< 


< 


< 


< 


< 


0.02 


31 


2,4-dinitrotoluene 


< 


< 


< 


< 


< 


0.61 


32 


Fluorene 


< 


< 


< 


< 


< 


0.02 


33 


4-chlorophenyl phenyl ether 


< 


< 


< 


< 


< 


0.02 


34 


4,6-dinitro-o-cresol 


< 


< 


< 


< 


< 


9.4 


35 


Total Diphenylamine 


< 


< 


< 


< 


< 


0.02 


36 


2,3,5,6- tetrach lopopheno I 


< 


< 


< 


< 


< 


0.02 


37 


2 , 3 , 4 , 6- tet rach I oropheno I 


< 


< 


< 


< 


< 


0.02 


38 


2 . 3 , 4 , 5 - tet rach t oropheno I 


< 


< 


< 


< 


< 


0.02 


39 


4-bromoohenyl phenyl ether 


< 


< 


< 


< 


<; 


0.02 






•m f ' 



> ^ 





BASE NEUTRAL ACID 


EXTRACT ABLES (CONT) 








IDENTIFICATION 


MWS1A 


HUS1B 


HUS2 


HUS4 


RIVER 

NEAR 

MUN1 


MDL 


IDENTIFICATION NO. 


5168-06 


5168-07 


5168-08 


5168-09 


5168-tO 




NO 


COHPOJND 


ug/L 


ug/U 


ug/L 


ug/L 


ug/L 


ug/L 


40 


Phenanthrene 


< 


< 


< 


< 


< 


0.01 


41 


Anthracene 


< 


< 


< 


< 


< 


0.01 


5 


Pentachlorophenol 


< 


< 


< 


< 


< 


0.01 


:.« 


Bi phenyl 


< 


< 


< 


< 


< 


0.02 


44 


F I uoranthene 


< 


< 


< 


< 


< 


0.01 


45 


Pyrene 


< 


< 


<■ ■ 


< 


< 


0.01 


46 


Benzybtitylphthalate 


0.67 


0.44 


0.49 


0.33 


0.23 


0.02 


67 


Benzo Ca) anthracene 


< 


<■ 


< 


< 


< 


0.01 


48 


Chrysene 


< 


< 


< 


< 


< 


o.n 


49 


bis<2-ethylhexyl)phthalate 


< 


< 


< 


< 


. < 


0.01 


50 


Di-n-butylphthalate 


0.47 


0,29 


0.23 


0.21 


0.51 


0.02 


51 


Benzo <b} f I uoranthene 


< 


< 


< 


< 


< 


0.02 


52 


BeniO (k) Fltwranthene 


< 


< 


< 


< 


< 


0.01 


53 


Benzo (a) pyrene 


< 


< 


< 


< 


< 


0.01 


54 


Pepylene 


< 


< 


< 


< 


< 


0.01 


55 


5-N i troacenaphthene 


< 


< 


< 


< 


< 


0.01 


56 


!ndeno<1 ,2,3-cd)pypere 


< 


< 


< 


« 


« 


0.01 


57 


i benzo( ah )anth racene 


< 


< 


< 


< 


< 


0.01 


58 


BenzoCgh i )perylene 


< 


< 


•« 


< 


< 


0.01 


X RECOVERY OF SURROGATES 


d6- Phenol 


54 


79 


7B 


75 


74 




d8- Naphthalene 


36 


34 


41 


42 


20 




dl2-Chrysene 


98 


91 


88 


84 


79 





II 



BASE NEUTRAL EXTRACT ABLE S BY ''GC/MS" 



IDENTIFICATION 


RIVER 

NEAR 

HWS1 


TOUN 

WELL 

«2 


LAB 
BLANK 
BLANK 


RECOVERY 
SPIKE 
SPIKE 


WL 
HDL 


IDENTIFICATION NO. 


5168-11 


5168-12 








NO 


COHPOUNO 


ug/L 


ug/L 


U9/'- 


X 


ug/L 


1 


Can^ene 


< 


< 


< 


62 


2.3 


2 


bi s( 2- ch L oroettty I ) ether 


< 


< 


< 


79 


0.36 


3 


o-Cresol 


*** 


•w* 


< 


63 


0.01 


4 


m-Cresol 


•*• 


•*• 


■< 


73 


0.01 


5 


p-Cresol 


•** 


••• 


< 


70 


0.01 


6 


bi8<2-ehloroisopropyl> ether 


< 


< 


< 


44 


0.09 


7 


Phcfwl 


0.52 


0.44 


< 


101 


0.06 


8 


Hi trpsodi -n-propyl amine 




< 


< 


102 


0.01 


9 


bi s(2-ch lorethoxyjniethane 




< 


< 


43 


0.01 


10 


Naphthalene 




< 


< 


43 


0.01 


n 


2-Chlorophenol 




< 


< 


135 


0.03 


12 


2,4-Diii»thylphenol 




< 


< 


324 


0.08 


13 


Indole 




< 


< 


55 


0.02 


u 


2-rnethyl naphthalene 




< 


< 


64 


0.02 


15 


1 -Methyl naphthalene 




< 


< 


66 


0.02 


16 


4-ch loro-3-iBethylphenol 




< 


< 


191 


0.02 


17 




^ 


< 


< 


71 


0.02 


18 


1 - ch I oronaph the I ene 




< 


< 


77 


0.02 


19 






< 


< 


138 


0.02 



See Coal Tar Acid Analysis for results. 
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BASE NEUTRAL 


ACID EXTRACTABLE5 (CONT) 






IDENTIFICATIOM 


RIVER 

NEAR 

HWS1 


TOWN 

WELL 

#2 


LAB 
BUNK 
BLANK 


RECOVERY 
SPIKE 
SPIKE 


HDL 
HDL 


IDENTIFICATION HO. 


516e-11 


5163-12 








NO 


COMPOUND 


ug/L 


ug/L 


ug/L 


X 


ug/L 


20 


2,4-dichlorophenol' 


< 


< 


< 


120 


0.02 


21 


Diphenyl etfier 


< 


< 


< 


70 


0.02 


22 


2 , 4 , 6- tr i ch L oropheng I 


< 


< 


< 


129 


0.03 


23 


Acenaphthylene 


< 


< 


< 


68 


0.02 


24 


2,4'dim'trophenol 


< 


< 


< 


105 


0.2S 


2S 


2,6-dinitrotoluene 


< 


< 


< 


60 


0.57 


26 


4-nitrophenol 


< 


< 


< 


60 


1.2 


27 


Ac enapti there 


< 


■<: 


< 


61 


0.02 


28 


2,3,5-trichlorophenol 


< 


< 


< 


74 


0.02 


29 


2,4,5-trichlorophenol 


< 


< 


< 


76 


0.04 


30 


2,3,4-trichlorophenol 


< 


< 


< 


80 


0.02 


31 


2,4-dfnitrotoluene 


< 


< 


< 


53 


0.61 


32 


Fluorene 


< 


< 


< 


107 


0.02 


33 


4-chlorophenyL phenyl ether 


< 


< 


< 


56 


0.Q2 


34 


4,6-dinitro-o-cresol 


< 


< 


< 


65 


9.4 


35 


Total Diphenyl amine 


< 


< 


< 


49 


0.02 


36 


2 , 3 , 5 , 6- tetrach I oropheno I 


< 


< 


< 


76 


0.02 


37 


2,3,4,6-tetrachlorophenol 


< 


< 


< 


84 


0.02 


38 


2 , 3 , 4 , 5- tetrach I oropheno L 


< 


< 


< 


67 


0.02 


39 


4-branophenyl phenyl ether 


< 


< 


< 


54 


0.02 



^ 
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BASE NEUTRAL ACID EXTRACTA8LES (CONT) 






IDENTIFICATION 

■ 


RIVER 

NEAR 

MWS1 


TOWN 
WELL 


LAB 
BLANK 
BLANK 


RECOVERY 
SPIKE 
SPIKE 


MDL 
HDL 


IDENTIFICATION NO. 


5168-11 


5166-12 








NO 


COI«>OUN0 


ug/L 


ug/L 


ug/L 


X 


US/L 


40 


Phenanthrene 


< 


•< 


< 


43 


0.01 


41 


Anthracene 


< 


< 


< 


53 


0.01 


42 


Pentach I orophenol 


< 


< 


< 


54 


0.01 


43 


Bi phenyl 


< 


< 


< 


78 


0.02 


44 


Ftuoranthene 


< 


< 


< 


66 


0.01 


45 


Pyrene 


< 


< 


< 


67 


0.01 


46 


Beraybutyl ph thai ate 


0.30 


0.12 


< 


58 


0.02 


47 


Benzo (a) anthracene 


< 


< 


< 


57 


0.01 


4fi 


Chrysene 


< 


< 


< 


58 


0.11 


49 


bi5(2-ethylhexyl )phthalate 


< 


< 


< 


75 


0.01 


50 


Di-n-butylphthalate 


0.66 


0.47 


0.26 


71 


0.02 


51 


Benze (b) fluoranthene 


< 


< 


< 


48 


0.02 


52 




< 


< 


< 


103 


0.01 


53 


Benzo Ca) pyrene 


< 


< 


< 


75 


0.01 


54 


Perylene 


< 


< 


< 


87 


0.01 


55 


5-Ni troacenaphthene 


< 


< 


< 


54 


0.01 


56 


Indened ,2,3-cd}pyrene 


< 


< 


< 


76 


0.01 


57 


D i benzo( ah }anth racene 


« 


< 


< 


75 


0.01 


58 


Benjo( gh i )pery I «» 


< 


< 


■ < 


74 


0.01 


X RECOVERY OF SURROGATES 1 


d6-Phenol 


102 


115 


NS 


NS 




d8>Naphthalene 


18 


33 


32 


42 




dIZ-Chrysene 


88 


88 


51 


56 





NS s Not spiked 
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POL YNUC LEAR AROMATIC HYDROCARBONS BY "GC/MS" 



IDENTIFICATION 


HWN1A • 


MWN1S 


HWN2A 


m«2B 


HUN3A 


HOL 


IDENTIFICATION NO. 


5163-01 


5168-02 


5168-03 


5168-04 


5168-05 






ppb 


PPb 


ppb 


ppb 


ppb 


ppb 


Naphthalene 


10,5 


4.U 


0.039 


0.035 


0.030 


0.015 


Acenaphthylene 


< 


< 


< 


< 


< 


0.006 


Acenaphthene 


< 


0.32 


< 


< 


< 


0.006 


Fluorene 


< 


0.38 


< 


< 


< 


0.006 


Phenanthrene 


< 


< 


< 


< 


< 


0,002 


Anthracene 


< 


< 


< 


< 


< 


0.003 


Fluor an thene 


< 


< 


< 


< 


< 


0,005 


Pyrene 


< 


< 


< 


< 


< 


0.005 


Benzo Ca) anthracene 


< 


< 


< 


< 


< 


0.021 


Chrysene 


< 


< 


< 


< 


< 


0.021 


Benio Cb} fluoranthene 


< 


< 


< 


< 


< 


0.014 


Benio Ck) fluoranthene 


< 


< 


< 


< 


< 


0.014 


Benzo (a) pyrene 


< 


< 


< 


< 


< 


0.012 


Indeno C1,2,3-cd) pyrene 


< 


< 


< 


< 


< 


0.015 


Dibenio (a,h) anthracene 


< 


< 


< 


< 


< 


0.012 


Benzo (ghi) pepylene 


< 


< 


< 


< 


< 


0.012 


X Recovery Surrogates 


1 


D8-Naphthalene 


** 


65 


72 


53 


73 


D12-Chrysene 


** 


161 


166 


141 


169 



HDL is lOOx higher due to required dilution. 
Recovery not possitsle due to required dilution. 
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POLYNUCLEAR AROMATIC HYDfiOCARBOMS BY **GC/HS" 



IDENTIFICATION 


HUSIA 


HUS1B 


HWS2 


HWS4 


RIVER 

NEAR 

HUN1 


HOI 
HDL 
HDL 


IDENTIFICATION NO. 


5168-06 


5168-07 


5168-08 


5168-09 


5168-10 






ppb 


ppb 


ppb 


ppb 


ppb 


ppb 


Naphthalene 






0.038 


0.078 


0.060 


0.015 


Acenaphthylene 






< 


< 


< 


0.006 


Acenaphthene 






< 




< 


0.006 


Fluorene 






< 




< 


0.006 


Phenanthrene 






< 




< 


0.002 


Anthracene 






< 




< 


0.003 


Fluor anthene 






< 




0.008 


0.005 


Pyrene ^ 






< 




0.008 


0.005 


Benio (a) anthracene 






< 






0.021 


Chrysene 






< 






0.021 


Benio (b) f I uor anthene 






< 






O.OU 


Senzo (Ic] fluoranthene 


< 




< 






0.014 


Benzo'^a] pyrene 


< 




< 






0.012 


Indeno C1,2,3-cd) pyrene 


< 




< 






0.015 


Dibenzo (a,h) anthracene 


< . 




< 






0.012 


BenzQ (ghi) perylene 


< 




« 






0.012 


X Recovery Surrogates 




D8< Naphthalene 


56 


71 


68 


69 


86 




D12-Chry8ene 


130 


172 


157 


13* 


168 





POLYNUCLEAR AROMATIC HYORGCARBONS BY "GC/HS" 



IDENTIFICATION NO. 


RIVER 

NEAR 

HUS1 


TOUN 

UELL 
#2 


LAB 
BUNK 


RECOVERY 

SPIKE 


HDL 


IDENTIFICATION NO. 


5168-11 


5168-12 










ppb 


Ppt> 


H* 


X 


PPb 


Naphthalene 


< 


0.032 


< 


63 


0.015 


Acenaphthylene 


< 


< 


< 


62 


0.006 


Acefiaphthene 


< 


< 


< 


64 


0.006 


Fluorene 


< 


< 


< 


53 


0.006 


Ptienanthrene 


< 


< 


< 


73 


0,002 


Anthracene 


< 


< 


< 


59 


0.003 


Fluoranthene 


0.010 


< 


< 


67 


0.005 


Pyrene 


0.010 


< 


< 


111 


0.OO5 


Benzo Ca) anthracene 


< 


< 


< 


117 


0.021 


Chrysene 


< 


< 


< 


109 


0.021 


Benzo Cbj fluoranthene 


< 


< 


< 


120 


o.ou 


Benzo (k) fluoranthene 


< 


< 


< 


10A 


0.014 


Benzo <a) pyrene 


< 


< 


< 


67 


0.012 


Indeno (1,2,3-cd5 pyrene 


< 


< 


< 


108 


0.015 


Dibenzo (a,h) anthracene 


< 


< 


< 


103 


0.012 


Benzo (ghi) perylene 


< 


< 


< 


94 


0.012 


X Recovery Surrogates 


1 


oa-Na^thalene 


69 


S2 


102 


99 




D12-Chrysene 


155 


168 


168 


173 





®1 
I 



COAL TAR ACIDS ANALYSIS BY "GC/NS" 



IDENTIFICATION 


HMIA * 


HWIIIB 


HUN2A 


HUN2B 


MAI3A 


HDL 


IDENTIFICATION MO. 


5168-01 


5168-02 


5168-03 


5168-04 


5166-05 






PPb 


Ppb 


PPb 


PPb 


Ppb 


ppb 


Phenol 


6W 


0.35 


0.53 


0.68 


0.29 


0.07 


- Cresol 


1820 


0.62 


0.07 


0.33 




0.07 


m - Cresol 


(2000) 


0.14 


< 


0.42 




0.07 


p - Cresol 


(3700) 


0.19 


0.12 


0.26 




0.07 


2,6 • Dimethyl phenol 


5520 


1.47 


< 


< 




0.07 


2,5 - Dimethyl pherwl 


3420 


< 


< 


o.n 




0.07 


2,4 • Dimethyl phenol 


5750 


< 


< 


0.11 




0.07 


3,5 - Dimethyl phenol 


4360 


2.54 


< 


0.16 




0.07 


2,3 - Dimethyl phenol 


1450 


< 


< 


< 




0.07 


3,4 - Dimethyl phvvol 


1130 


< 


< 


0.08 




0.07 


Resorcinol 


199 


< 


< 


< 




0.07 


X Recovery Surrogate 
(2-Ftuorophenol} 


** 


S5 


95 


79 


85 





• W)L is lOOx higher due to required dilution 
*■ Recoveries not possible due to required dilution 
( ) quantitation is approximate due to saturation of detector 






COAL TAR ACIDS ANALYSIS BY "GC/MS" 



IDENTIFICATION 


hus;a 


HWS1B 


HWS2 


MUS4 


RIVER 

HEAR 

HUN1 


HDL 


IDEMTIFICATION MO. 


5168-06 


5168-07 


5168-08 


5168-09 


5168-10 






PPb 


PPb 


Ppb 


Ppb 


Ppb 


PPb 


Phenol. 


0.20 


0.23 


0.57 


0.22 


0.38 


0.07 


- CpcsoI 


< 


< 


< 


< 


0.14 


0.07 


in - Cresol 


< 


< 


< 


< 


0.28 


0.07 


p - Cresol 


< 


< 


< 


< 


0.14 


0.07 


2,6 - Dimethyl phenol 
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2,S ■ Dimethyl phenol 


< 
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2,4 - Oiniethyl phenol 


< 
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< 
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0.07 


3,5 - Dimethyl phenol 


0.53 


< 


< 


85 


0.07 


2,3 - Dimethyl phenol 


< 


< 


< 


56 


0.07 


3,4 - Dimethyl phenol 


< 


< 


< 


91 


0.07 


Resorcinol 


< 


• < 


< 


S9 


0.07 


X Recovery Surrogate 
C2-Fluorophenol) 


SO 


88 


SO 


99 
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ORGANIC GEOCHEMISTRY LABORATORY 
UNIVERSITY OF WATERLOO 



FRACTION ORGANIC CARBON 
10/10/90 



SAMPLE FOC (%) 



BHS3 SSI '■ 0.023 

MWS1 SS8 0.038 



Appendix F 
DESCRIPTION OF THE GROUNDWATER MODEL 



I 






F.l DESCRIPTION OF THE COMPUTER CODE 

Flowpath is a combined finite-difference and panicle tracking model for the analysis of 
two-dimensional groundwater flow and time-related capture zones of pumping wells. 

Flowpath can model unconfined, confined and leaky aquifers. It accounts for hetero- 
geneous and isotropic aquifer materials, and spacially variable recharge or infiltration. 

The model calculates the steady-state hydraulic head distribution, the groundwater 
velocity field, time-related paths of groundwater panicles, and time-related capture 
zones for pumping wells. Dispersion and diffusion processes are not considered in the 
panicle-tracking computation. 



F^ DESCRIPTION OF THE SOUTH RIVER MODEL 

The two-dimension model of the South River aquifer was constructed based on the 
available geological information. The extent of the aquifer is thought to correspond to 
the extent of the buried bedrock valley (Section 3.2). 

The modelled domain and the model grid are illustrated in Figure Fl. The boundaries 
of the model were constructed as follows: 

northeast and east: This corresponds to the shore of Forest Lake. It was 
modelled as a constant head boundary, with hydraulic head equal to the water 
elevation in Forest Lake, 

northwest and south: This corresponds to the edge of the bedrock valley, and 
presumably of the aquifer. It was modelled as a "no-flow", or impermeable 
boundary. 

west: this boundary was set as a "no-flow" boundary. It is located far from the 
areas of interest and is not expected to have significant effect on the model 
solution in the areas of interest. 

The thickness of the aquifer was estimated from onsite monitor well logs, local water 
well records and geophysical resistivity survey information (see Section 3.2). Figure F2 
.shows the distribution of aquifer thickness used in the model. 

Infiltration rates into the aquifer from precipitation were set at 20 cm^^ear. This is 
equivalent to 22% of the annual precipitation of 90 cray^ear (Ontario Ministry of Nat- 
ural Resources, 1984). This is a conservative infiltration value given the permeable 
nature of the soils onsite. 

The pumping rate of the municipal well was calculated by dividing the total volume of 
water produced from September 1989 to August 1990 by the number of days in that 
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Figure F1: 

Model Simulation Domain and Grid 
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period. This resulted in an average pumping rate of 390 m^/day. 

The aquifer was modelled as homogeneous and isotropic, with a hydraulic conductivity 
of 2 X 10-3 m/s (Section 3.3). 

The results of the model are described elsewhere in this report (Section 5.2). 
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GRAIN SIZE ANALYSES 
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Appendix H 
SUMMARY OF CCME GUIDELINES 



*^ IV ~ 



fABLE 1: -ABC VALUES FOR PAH IN SOIL AND GROUNDWATER 
AT COAL TAR WASTE SITES wunuKA^tK 



^*^ Cone, in soil Cone, in Croundwater 

(mg/ky dry weight) lug/Ll 



Croup I 
Carcinooenic PAH 

b*n2o(« )anthracene 
b«nzo (b} fluorancriene 
b«nzo( k ) Eluoranthene 
b«nzo(a )pyrene 
dibenzta, h)anthracene 
ind«no ( 1 , 2 , 3-cd ) pyrene 

Croup 2 
Other PAH 



0. 1 




10 


0.01 


0.1 




0. ] 




10 


0.01 


0. 1 




0.1 




10 


O.OI 


0.1 




0. 1 




10 


0.01 


0. 1 




0. 1 




10 


0.01 


0.1 ■ 




0. 1 




10 


0.01 


0. 1 





naphthalene o. 1 5 50 n ; 

phenanthrene « o. 1 5 50 2 



PYtrsne o.l 10 100 0.2 2 



2 20 
2 20 
20 



VaIue_A: This value represents the approximate achievable 
detection limits for PAH in soil. 

In groundwater, value A is based on drinkina water 
criteria as described in ihe bold-faced paragraph 

on page 36. 



Value A-3; The soil or groundwater is slightly contaminated. At 
this level of contamination, groundwater generally 
falls within the range of quality standards and 
criteria where they exist. However, it is worthwhile 
to investigate possible sources of contamination, 
especially m the case of groundwater to ascertain 
whether new contaminants continue to enter the water. 
This aav lead to intervention focusing on the soil, 

Sf^!i?"^*r^y.^^ ?''• ."''•'■ " "»«<^ for drinking. 
Usually at this levei of soil or aroundwater 

fSSuf3^?Ki^?[!iH'^i!'""B *^" not b^ necessary. However, 
should the land be redeveloped for especially sensitive 
purposes, e.g. residential or farming, it may be 
- necessary to implement certain measures, such as ttie 
•'SS''"^i*'n of surficial layers of soil and/or the 
addition of a layer of dean oil . "la/or tne 

TS'^i»ff"!Ki' '" intermediate value, approximately 5 to 
10 tiBies above value A. 



Value S: 



Range B ^; The soil or groundwater is contaminated. At this level 

S!t»ri?t^i°"H''^ groundwater clearly exceeds drinking 

»f-H r^^ ^S 5*^^ *"^"" ''"*>' '='^" *"<3 =«" "o longer bo 
used for that purpose. 

Although the soil is contaminated, it will not 

automatically be cleaned up, unless the effect of 

contaminants on the groundwater necessitates such 

tnTrtli-f*^?'''*"''''"^ on land use may be imposed when 
R«fni!^?i ^ contamination is observed in the soil. 
Stfri f^5^?" ''°'^^ '"^ *^ necessary before the land is 
0?her 1«^««C9: "'''^•"■^^^^ ^"^ recreational purposes, 
and L 1nr^h•'"!"'':^ ""*' ^ '• industrial, coSn,e?cial 
and so forth, may be contemplated without clean uo 
being carried out. In all cases, the extent of the 
work required, e.g. the depth to which soil must b* 

«"am nftiSn 'ul?i;,?^M ^S^""^ "P"" the nature of the 
S^2 fS ? '^"^^^""^ ^*"<^ "« «"<3 the impact on 
groundwater and the environment in general. 

Value_C: This value is considered to be the level at which 
contamination is significant. 



Ah«2! r. l^t ®?^i °^ groundwater is contaminated. Groundwater 
Above_C! cannot be used for drinking. Unless the water is 

decontaminated, it will haSe to be Sonitored clolely. 
*here the soil is contaminated, all uses of such land 
will be restricted. A thorough analysis must be ' 
conducted ; in all likelihood, r.-sLoration w, 1 hov,. to 
be undertaken l^efore rc-development occurs 



Taken from CCME (1989) 
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Field Sample Number... 
Test Description 
Code, Units of Measure 
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URANIUM, UNF. TOTAL 

UUUT ,UG/L as U (Uranium! 

001 CE5 
COPPER, UNF. TOTAL. 
CUUT ,UG/L as Cu (Copper) 

00ICE5 
NICKEL, UNF TOTAL 
NIUT ,UG/L as Ni (Nickel) 

001CE5 
LEAD, UNF. TOTAL 
PBUT ,UG/L as Pb (Lead) 

001CE5 
ZINC, UNF. TOTAL 
ZNUT ,UG/L as Zn (Zinc) 

001CE5 
IRON, UNF. TOTAL 
FEUT ,UG/L as Fe (Iron) 

001CES 
MANGANESE, UNF . TOTAL 
MNUT ,UG/L as Mn Manganese 

00JCE5 
SILVER, UNF. TOTAL 
AGUT ,UG/L as AG (SILVER) 
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ALUMINUM, UNF. TOTAL 
ALUT ,UG/L as Al ' Aluminum) 
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ARSENIC, UNF. TOTAL <.05<U 

ASUT ,UG/L as As (Arsenic) 

001 CEB 
BARIUM, UNF, TOTAL 87.00 

BAUT ,UG/L as BA (BARIUM) 

00 ICES 
BORON, UNF. TOTAL 17.00<T 

BBUT ,IJG/L as B (Boron) 

ooices 

BERYLLIUM, UNF . TOTAL .03<T 

BEUT JJG/L as BE (BERYLLIUM 

001CES 
CYANIDE, AVAIL. , UNF, REACT (.00 I <U 
CCNAUR,MQ/L as CN (Cyanide) 

363AC2 
CADMIUM, UNF. TOTAL <.OE<W 

CDUT ,UG/L as Cd (Cadmium) 

001 CE5 
COBALT, UNF TOTAL .39<T 

COUT ,UG/L as Co (Cobalt) 

001 CE5 
CHROMIUM, UNF. TOTAL .84<T 

CRUT ,UG/L as Cr (Chromium) 

001 CE5 
MERCURY, UNF. TOTAL <.01<U 

HGUT ,UG/L as Kg (Mercury) 

540AF1 
NOLYBDFNOM, UNF . TOTAL .07<T 

MOUT ,UG/L as Mo Molybdenum 

0O1CE5 ' 
ANTIMONY, UNF. TOTAL .31 

SBUT ,UG/L as Sb (Antimony) 

00 ICES 
SELENIUM, UNF. TOTAL (l.OOCW 

SEUT ,UG/L as Se (Selenium) 

001 CE5 
STRONTIUM. UNF. TOTAL 53.00 

SRUT .UG.'L as SR (STRONTIUM 

00 ICES 
TITANIUM, UNF. TOTAL 13,00 

TIUT ,ihl/L ns Tl (TITANIUM) 

001CE5 
THALL lUM, UNF TOTAL < . 01 <W 

TLUT ,UG/L ,'S TL (TMALIUM) 

00 ICES 
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Field Sample Number... 1 

Test Description 

Code, Units of Measure W47-0069 

Method 

CONDUCTIVITY 2SC 105. 

C0ND2S,UMH0/CM at 85 D . CENT . 

ooaeia 

HARDNESS, TOTAL 19.7 

HARDT .MG/L as CAC03 

CALCOl 
CALCIUM, UNF REACTIVE 5.2 

CAUR ,MG/L as Ca (Calcium) 

002CA1 
MAGNESIUM, UNF. REACTIVE 1.60 

MGUR ,MG/L as Mg Magnesium 

-OOTCAI 
SODIUM, UNF. REACT. 8.8 

NAUR ,MG/L as Na (Sodium) 

001EA1 
ALKALINITY, TOTAL 12.8 

ALKT ,MG/L -is CAC03 

004AT6 
PH (-L0G(M+rC0NCN) ) ) 6 52 

PH ,D1MFN?;I0NLE3S 

003AI2 
FLUORIDE, UNF. REACTIVE .04 

FFIPUR,t1G/L as F (Fluoride) 

0O..IACC 
CHLORIDE, UNF. HE ACTIVE 15.20 

CLIDUR.MG/L as CI- Chloride 

a04BC2 
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SULPHATE, UNF. REACT. 4.73 

SS04UR,Mt;/L as S04 Sulphate 

003AIO 
TURBIDITY 7.20 

TURB ,FORMAZIN TURB . UNITS 
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COLTR ,TRUE COLOUR UNITS 
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NNOTFR,MG/L as N (Nitrogen) 

' lOEDCe 
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LANGELIER'S INDEX 
LANG I , 



1 



DR~CAL 
-3.0 



■IF* 

*SSf' 



^ 



Iw 



\ 



Environment Ontario 
FINAL RITPORT 

•^ Sample Class MU 

DOMESTIC WATER MICROBIOL 



UR1Sr34 



SOUTH RIVER 



Printed 



Pag* 8 
18/12/89 



Results 



Inquiries at: STEVE DEBRECENI/ROSA LEE 
Telephone: 416-235-6011 



Field 

Sample Sampling Location 



Samplinq Location Description 
Sample Description 



LAB Sampling 

8ample# Remarks Date Time Zone 



1 CODE NOT GIVEN 



SOUTH RIVER WELL NO. 1 
RAW WATER 



MW47-0466 



16/11/89 13:35 5 



r- 



Field Sample Number... 
Test Description 
Code. Units of Measure 

Method 

TOTAL COL I FORM MF 

TCMF , COUNTS/1 00 MILLILITRE 

LF £2 
TOTAL COLIFORM MF DKGD 
TCMFBK,COUNTS/t 00 MILLILITRE 

LF £2 
FECAL COLIFORM MF 
FCMF , COUNTS/1 00 MILLILITRE 

TF1 24 



1 
MU47-0466 



0. 
0. 



I .■■ 



x» 



"^ ■■ IBK'^ Wl I 

FINAL REPORT 
^ Sample Class: OP 

PRIORITY ORGANICS 
I 



DUO 



UR 



BR" 



sour 



^RIVE^^ 



P« 



Printed 187l?/89 



?Ti 



Results 



Inqulrlefs at 
Telephone 



BILL BERG / WALTER OFFENBACHER 835-5908 
416-335-5907 



Field 
Sample S 



ampllng Location 



Sampling Location Description 
Sample Description 



LAB 



Sample# Remarks Date Tim* Zone '^ 



Sampl Ing 
in 



I CODE r40T GIVEN 



SOUTH RIVER WELL NO 
RAW WATER 



OP 4 7- 089 



16/11/89 13:35 5 



Field Sample Number... 1 

Test Description 

Code, Units of Measure OP47-0039 

Method 

1,1-DICHLOROETHYLENE < . KW 

X1001P,UC/L Microgr am/Lit re 

POCODO 
DICHLOROMETHANE (.5<W 

X1002P,UG/L Microgram/Lltre 

POCODO 
TR3-1 ,2-DICHLOROETHYLENE < . KW 

X1003P,UG/L Microgram/Litre 

POCODO 
1 , 1-DICHLOROETHANE < . 1 <W 

X1004P,UG/L Mlcrogram/Lltre 

POCODO 
CHLOROFORM < . KW 

X1005P,UG/L Microgram/Lltre 

POCODO 
1 ,1, 1-TRICHLOROETHANE <.02<W 

X1006P,UG/L Microgram/Lltre 

POCODO 
1 , 8-D I CHLOROETHANE < . OB < W 

Xr007P,UG/L Mlcrogram/Litre 

POCODO 
CARBONTETRACHLORIDE <.e<W 

X1008P,US/L Microgram/Lltre 

POCODO 
BENZENE .05<T 

B200tP,UG/L Microqrsin/Litre 

"pncoDO 



O 



Environment Ontario 
FINAL REPORT 

■> Sample Class: OP 

PRIORITY ORGANICS 



DUO 



UR12134 



SOUTH RIVER 



P«g# 10 
Printed 18/ie/89 



Results 



Inquiries at: BILL BERG / WALTER OFFENBACHER 235-5908 
Telephone; 416-235-5907 



Field Sample Number. . . 
Test Description 
Code, Units of Measure 

Method 

1 ,2-DICHLOROPROPANE 
X1009P,i;g/L Mlcrogram/Lltre 

POCODO 
TR I CHLOROETHYLENE 
XIO)OP,UG/L Microgram/Litr# 

POCODO 
D I CHLOROBROMOMETHANE 
X1011P,UG/L Micrograro/Litr» 

POCODO 
TOLUENE 
B2002P,UG/L Mlcrogram/Lltre 

POCODO 
1,1, 2-TR I CHLOROETHANE 
X101EP,UG/L Mlcrogram/LItre 

POCODO 
CHLOROD I BROMOME THANE 
X1013P,UG/L Mlcrogram/Lltre 

POCODO 
TETRACHLOROETHYLENE 
XT014P,UG/L Microgram/Litre 

POCODO 
CHLOROBENZENE 
X2001P,UG/L Mlcrogram/Lltre 

POCODO 
TOTAL TRIHALOMETHANES 
X2TTHM,UG/L Microgram/Litre 

POCODO 
ETHYLBENZENE 
B2003P,UG/L Mlcrogram/Lltre 

POCODO 
ETHYLENE DIBROMIDE 
X2EDB ,UG/L Microgram/Litre 

POCODO 



P-XYLENE 
B2004P,UG/L 

M-XYLENE 
B2005P,UG/L 

BROMOFORM 
X1015P,UG/L 

0-XYLENE 
B2006P,UG/L 



Microgram/Litre 
POCODO 

Microgram/Litre 
POCODO 

Microgram/Litre 
POCODO 

Microgram/Litre 
POCODO 



1 
OP47-0039 

<,05<W 

< .]<li 
< .05<W 
< .OE<W 
< .OB<U 

< . KW 

< .05<U 

< .HU 

< .50<W 
<. 05<U 
< .05<U 

C . KW 

< . 1 <U 

< .2<U 
< .05<W 



T.'li r 



C 



u 



invironment Ontario 
FINAL REPORT 

* Sample Class: OP 

PRIORITY QRGANICS 



DUO 



URiai34 



SOUTH RIVER 



11 
Printed 18718/89 



P« 



?Ti 



Results 



Inquiries at 
Telephone 



BILL BERG / UALTER OFFENBACHER E35-S908 
416-235-5907 



Field Sample Number... 
Teat Description 
Codei Units of Measure 

Method 

1 t 1 , 2, 2TETRACHL0ROETHANE 
Xt016P,UG/L Micrograro/Lltre 

POCODO 
1 ,4-DICHLOROBENZENE 
X200SP,UG/L MIcrogram/Lltre 

POCODO 
1 ,3-DICHLOROBENZENE 
Xe003P,UC/L Mlcrogram/Htre 

POCODO 
1 ,2~DICHL0R0BENZENE 
X2004P,UG/L Microgram/Lltre 

POCODO 
STYRENE 
B2008P,U6/L Microgram/Lltre 

POCODO 



OP47-008g 



<.05<W 
APS 

< . KW 



<. KU 



<.05<U 



< .05<W 



'Tt 



f^. 



f" 



U 



%Si 



Environment Ontario 
FINAL REPORT 

» Sample Class: OU 

ORGANIC UATER DMS 



URt2134 



SOUTH RIVER 



Pag* IS 
Printed 18/12/89 



Reeul t s 



ifci 



Inquiries at: DAVID HALL 
Telephone: 416-e35-5910 



Field 
> Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAD Sampling 

Sample# Remarks Date Tim* Zona «k 

16/1 1/89 13:3S S 



1 CODE NOT GIVEN 



SOUTH RIVER UELL NO. 1 
RAW WATER 



OW47-0077 



■f^ 



c 



Field Sample Number... 1 
Test Description 

Code, Units of Measure OW47-0077 
Method 

AMETRYNE <50.<W 

P2AMET,NG/L t Nanogram/Litre) 

W0IP3V 
PROMETONE <50.<W 

P2PR0N.NG/L (Nanogram/Lltre) 

W0IP3V 
PROPAZINE <50.<W 

P2PR0P,NG/L (Nanogram/Litre) 

U0IP3V 
ATRAZINE <50.<W 

P2ATRA,NG/L (Nanogram/Litre) 

W0IP3V 
PROMETRYNE <SO.<U 

P2PR0Y,NG/L (Nanogram/Litre) 

W0IP3V 
SIMAZINE <50.<W 

P2SIM ,NG/L (Nanogram/Litre) 

W0IP3V 
SENCOR <100.<U 

P2EENC,NG/L (Nanogram/Litre) 

W0IP3V 
BLADEX (100. (W 

P2BLAD,NC/L ( Nanoqram/Li tre ) 

' W0IP3V 
ATRATONE <50.<W 

P2ATR0,NG/L (Nanogram/Litre) 

W0IP3V 



& 



%^ 



Environment Ontario 
FINAL REPORT 

Sample Class-- OU 

ORGANIC UATER 



DUS 



UR12134 



SOUTH RIVER 



Printed 18/12/89 



??, 



Resu Its 



Inquiries at 
Telephone 



DAVID HALL 
416-235-5910 



Field Sample Number... 1 
T«Bt Description 

Code, Units of Measure OU47-0077 

Method 

DETHYLATED ATRAZINE <200.<U 

PeDATR,NG/L (Nanogram/Lltrel 

U01P3V 
METALACHLOR <500.<U 

POMET iNG/L (Nanograih/Litre) 

U0IP3V 
LASSO <500.<W 

POLASS,NG/L (Nanogram/Litre) 

U0IP3V 
DIETHYL SIMAZINE <S0O.<U 

P2DSIM,NG/L (Nanogram/Lltre) 

U0IP3V 
HEXACHLOROETHANE <1.<W 

X2HCE .NG/L (Nanogram/Lltre) 

U04B1X 
1 35-TR I CHLOROBENZENE < 5 . < W 

X2I35 ,NG/L (Nanogram/Litre* 

U04B1X 
124TRICHLOR0BENZENE <5.<W 

X2124 ,NG/L (Nanogram/Litre) 

U04B1X 
HEXACHLOROBUTADIENE <1 <U 

X1HCBD.NG/L (Nanogram/Lltre) 

iJ04B1X 
1 23TR I CHLOROBENZENE <5 . <U 

X2123 ,NG/L (Nanogram/Lltre) 

U04B1X 
2,4, S-TR I CHLOROTOLUENE <5 . <U 

X2T245,NG/L (Nanogram/Litre) 

U04B1X 
e,3,6-TRICHL0R0T0LUENE <5.<U 

X2T236,NC/L (Nanogram/Litre) 

U04B1X 
1 235TETRACHL0R0BENZENE < 1 . <U 

X21235,NG/L (Nanogram/Litre) 

U04BtX 
1245 TETRACHLOROBENZENE <1.<W 

X21245,NG/L (Nanogram/Litre) 

U04B1X 
2, 6, a-TR I CHLOROTOLUENE <5 . <W 

X2Te6A,NG/L (Nanogram/Lltre) 

U04B1X 
1234TETRACHL0R0BENrENE <1 . <U 

X21234,NG/L ( Nanogratn/L 1 1 re I 

U04B1X 



;|r^^ 



r^ 



.i».2- : 



.rm^ 



Environment Ontario 
FINAL REPORT 

Sample Class: OU 

ORGANIC WATER 



DUS 



WRt2134 



SOUTH RIVER 



Page 14 
Printed 18/12/89 



Results 



Inquiries at: DAVID HALL 
Telephone 416-835-5910 



Field Sample Number... I 
Test Description 

Code, Units of Measure OW47-0077 

Method 

PENTACHLOROBENZENE <l . <W 

XePNCB,NG/L (Nanogram/Lltre) 

U04B1X 
PCB, TOTAL <eO.<W 

P1PCBT,NG/L «Nanogram/Lltre) 

U04B1X 
HEXACHLOROBENZENE < 1 . <W 

X2HCB ,NG/L ( Nanogram/Lltre J 

U04B1X 
HEPTACHLOR <1 . <U 

P1HEPT,NG/L (Nanogram/Litre) 

U04B1X 
ALDRIN <1.<U 

P1ALDR,NC/L (Nanogram/Litrel 

U04BfX 
PP-DDE <1.<W 

P!PPDE,NG/L (Nanogram/Lltre) 

U04B1X 
MIREX <5.<g 

P1MIRX.NG/L (Nanogram/Lltre) 

U04B1X 
A-BHC HEXACHLOROCYCLOHEX <1.<U 

P1BHCA,NG/L (Nanogram/Lltre) 

U04B1X 
B-BHC HEXACHLOROCYCLOHEX <1.<W 

PIBHCB,NG/L (Nanogram/Lltre) 

U04B1X 
G-BHC HEXACHLOROCYCLOHEX <1.<U 

P1BHCG,NG/L (Nanogram/Lltre) 

U04B1X 
A-CHLORDANE <2.<W 

P!CHLA,NG/L (Nanogram/Lltre) 

U04B1X 
C-CHLORDANE <2.<U 

P1CHLG,NG/L (Nanogram/Lltre) 

U04B1X 
OXYCHLORDANE <2.<M 

P10CHL,NG/L (Nanogram/Lltre) 

U04B1X 
OP-DDT <5.<W 

P10PDT,NG/L (Nanogram/Lltre) 

U04B1X 
PP~DDD <5.<W 

P1PPDD,NG/L (Nanogram/Lltre) 

U(MBfX 



en 



r. 



«-;' 



Environment Ontario 
FINAL REPORT 

"^ Sample Class: OU 

ORGANIC UATER 



DUS 



URiai34 



SOUTH RIVER 



Printed 



Page IS 
18/12/89 



Results 



Inquiries at: DAVID HALL 
Telephone: 416-235-5910 



Field Sample Number... 
Test Description 
Code, Units of Measure 

Method 

PP~DDT 

P1PPDT,NC/L (Nanogram/Lltre) 

U04BtX 
DMDT METHOXYCHLOR 
P1DMDT,NG/L (Nanogram/Lltre) 

U04B1X 
HEPTACHLOREPOXIDE 
P1HEPE,NG/L (Nanogram/Lltre) 

U04B1X 
ENDOSULFAN I 
P1ENDI,NG/L (Nanogram/Lltre) 

W04B1X 
DIELDRIN 
PfDIEL,NC/L (Nanogram/LJtre) 

U04B1X 
ENDRIN 
P1ENDR,NG/L (Nanogram/Lltre) 

U04B1X 
ENDOSULFAN II 
P1ENDe,NG/L (Nanogram/Lltre) 

U04B1X 
ENDOSULFAN SULPHATE 
PIENDS.NG/L (Nanogram/Lltre) 

W04B1X 
OCTACHOROSTYRENE 
X20CST,NC/L (Nanogram/Lltre) 

U04B1X 
TOXAPHENE 
P1T0X ,NG/L (Nanogram/Lltre) 

U04BtX 
PHENANTHRENE 
B3001X,NG/L (Nanogram/Lltre) 

X3H1D1 
ANTHRACENE 
B300ax,NG/L (Nanogram/Lltre) 

X3H1D1 
FLUORANTHENE 
B3003X,NG/L (Nanogram/Lltre) 

X3H1D1 
PYRENE 
B3004X,NG/L (Nanogram/Lltre) 

X3H1DI 
DENZ(A>ANTHRACENE 
B3005X.NG/L (Nanogram/Lltre) 

X3HI01 



i 

OU47-0077 
<5. <U 
<5. <U 
<1 . <U 

<a. <W 

<2. <U 
<5. <W 
<S. <U 
<5. <U 
<1 . <U 
<500 . <W 
< 1 ( U 
<1 . <W 

<eo. <w 

<20. <W 
<20. <U 



f}. 



1**^ 



%m. 



Environment Ontario 
FINAL REPORT 

Sample Class: OU 

ORGANIC WATER 



DUS 



URiai34 



SOUTH RIVER 



Print «d 



Pag« 16 
18/t£/89 



Results 



Inquiries at: DAVID HALL 
Telephone: 416-235-5910 



Field Sample Number... i 
Test Description 

Code, Units of Measure OU47-0077 

Method 

CHRYSENE <50.(U 

B300&X,NG/L (Nanogram/Lltre) 

X3H1D1 
DIMETH.BENZt A) ANTHRACENE <5.<W 

B3007X,NG/L (Nanogram/Lltre) 

X3H1D1 
BENZO( E )PYRENE <S0 . <U 

B3008X,NG/L (Nanogram/Lltre) 

X3H1D1 
BENZO(B)FLUORANTHENE <tO.<U 

B3010X,NG/L (Nanogram/Lltre) 

X3H1D1 
PERYLENE <10.<U 

B3011X,NG/L (Nanogram/Lltre) 

X3H1D1 
BENZO(K)FLUORANTHENE < 1 . <U 

B3012X,NG/L (Nanogram/Lltre) 

X3H1D1 
BENZO(A)PYRENE <S.<W 

B30I3X,NG/L (Nanogram/Lltre) 

X3H1D1 
BENZO(G,H, I ) PERYLENE <£0.<U 

B30!4X,NG/L (Nanogram/Lltre) 

X3H t 01 
DIBENZ(AiH)ANTHRACENE <10.<U 

B30I5X,NG/L (Nanogram/Lltre) 

X3H1D1 
INDENOC 1 ,S,3-C.D)PYRENE <20.<U 

B3016X,NG/L (Nanogram/Lltre) 

X3H1D1 
BEN20(B)CHRYSENE <e.<U 

B3017X,NG/L (Nanogram/Lltre) 

X3H1D1 
CORONENE <10.<U 

B3019X,NG/L (Nanogram/Lltre) 

X3H1Dr 



i? 



c 



t 



FINAU 



'enl^Wta^W 
REPORT 



UR' 



tlW34'^ ''^DUl^^IV^^ 



* «■■ !■* >PP 
Pig» IT 

Printed 18712/89 



♦** END OF REPORT •♦* 



REMARK CODE EXPLANATIONS 



RMK DESCRIPIION 

<T A MEASURABLE TRACE AMOUNT : INTERPRET WITH CAUTION 
<W NO MEASURABLE RESPONSE (ZERO): (REPORTED VALUE 
APS ADDITIONAL PEAK , SMALL, NOT PRIORITY POLLUTANT 



r 



Tnv i ronm gjnl^ mt arTo 
Municipal Ity/Project : 
Sampling Date(s): 



|rg'^d u T H R ll 



V E R 



Printed t8?12/89 
Submission: U R 1 2 1 3 5 



NOV t G, I 9 8 9 



ffl 



oi-'^ 



oQ' 



Program 070080t 

Agency 010201 1502 



Sampled by 



MATTHEW UZA 



UATER TREATMENT RESEARCH TECHNICAL ADVISORY 
POLICY A ASSESSMENT UNIT 



Date Submitted: 17/ II /eg. 



Date (deceived: 17/11/89 






Mail this copy to 



PAULOUSKI, I 

WASTE MANAGEMENT 

5th FLOOR, 40 ST CLAIR AVE U 

TORONTO ONTARIO 



c 






Final reports to UZA.M. URB-DRINKING UAtER Telephone: 4I6-23S-5823 tr 

PAULOUSKI.I WASTE MANAGEMENT Telephone: 416-323-5183 ■ 

TTeTB SimpTIna O 

Sample Sampling Location Sampling Location Description Date Time Zone 

1 CODE NOT GIVEN SOUTH RIVER WELL NO. 2 ' 16/11/89 14:00 5 

Sample Description Lab Samplett Remarks Lab SampleV Remarks 

RAW WATER W47-0067 M47-0174 

OU47-0075 GP47-0087 O 

MU47-0464 ^ 

TESTE REQUESTED: G+DUAPA G+DUAPD 

G+OPOPUP , C+OWOC 

C+OWTRI G+MBCOLI "" 

C+OAPAHX +CCNAUR 

+HGUT +PHNOL 



Environment Ontario 
FINAL REPORT 

Sample Class: ti 

Metals in Uater 



ITC 



URiai35 



SOUTH RIVER 



Results 



Inqui ries at 
Telephone 



RAY McVICARS 
416-235-5860 



Page 8 
Printed 18712/89 



Field 

Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampling 

Sampled Remarks Date Time Zoni 



1 CODE NOT GIVEN 



SOUTH RIVER WELL NO . a 
RAW UATER 



M47-0174 



16/1 1/89 14:00 5 



r"- 



Field Sample Number. . . 1 

Test Description 
Code, Units of Measure M47-0174 

Method 

URANIUM, UNF. TOTAL .03<T 

UUUT ,UG/L as U (Uranium) 

001CE5 
COPPER, UNF. TOTAL. .40<T 

CUUT ,UG/L as Cu (Copper) 

001 CE5 
NICKEL, UNF TOTAL . 1 1 <T 

NIUT ,UG/L as Nl (Nickel) 

001 CE5 
LEAD, UNF TOTAL .07<T 

PBUT ,UG/L as Pb (Lead) 

OOtCES 
ZINC, UNF. TOTAL 6.00 

ZNUT ,UG/L as Zn (Zinc) 

001CE5 
IRON, UNF. TOTAL 3000.00 

FEUT ,UG/L as Fe (Iron) 

1 CE5 
MANGANESE, UNF TOTAL 120.00 

MNUT ,UG/L as Mn Manganese 

001CE5 
SILVER, UNF TOTAL < . 02<U 

AGUT ,UG/L as AG (SILVER) 

001CE5 
ALUMINi'Tt, UMP. TOTAL 13.00 

ALUT ,UG/L .Ts Al (Aluminum) 

1 CE5 



C*- 



FINAL REPORT 
Sample Class- M 
Metals in Uater 



ITC 



^URt^H? 



;OUT 



iWlVE^^ 



Printed 



Page 3 
18713/89 



Results 



Inquiries at 
Te lephone 



RAY McVICARS 
416-835-5860 



Jii. .1 



llppp^ 



Field Sample Number... 
Test Description 
Code, UnltR of Measure 
Method 

ARSENIC, UNF. TOTAL 

ASUT ,UG/L as As (Arsenic! 

001CE5 
BARIUM, UNF TOTAL 
BAUT ,UG/L as 8A (BARIUM) 

001CE5 
BORON, UNF. TOTAL 
BBUT ,UG/L as B (Boron) 

001CE5 
BERYLLIUM, UNF . TOTAL 
BEUT ,UG/L as BE (BERYLLIUM 

00 ICES 
CYANIDE, AVAIL. , UNF. REACT 
CCNAUR,MG/L as CN (Cyanide) 

303ACe 
CADMIUM. UNF. TOTAL 
CDUT ,UG/L as Cd (Cadmium) 

001CE5 
COBALT, UNF. TOTAL 
COUT ,UG/L as Co (Cobalt) 

001 CE5 
CHROMIUM, UNF. TOTAL 
CRUT ,UG/L as Cr (Chromium) 

001 CE5 
MERCURY, UNF TOTAL 
HGUT ,UG/L as Hg (Mercury) 

54 OAF 1 
MOLYBDENUM , UNF . TOTAL 
MOUT ,UG/L as Mo Molybdenum 

001CE5 
ANTIMONY, UNF. TOTAL 
SBUT ,UG/L as Sb (Antimony) 

OOICES 
SELENIUM, UNF. TOTAL 
SEUT ,UG/L as Se (Selenium) 

OOICES 
STRONTIUM, UNF. TOTAL 
BRUT ,UG/L as SR (STRONTIUM 

OOICES 
TITANIUM, UNF. TOTAL 
TIUT ,UG/L as TI (TITANIUM) 

001 CE5 
THALLIUM, UNF TOTAL 
TLUT ,UG/L as TL (THALIUN) 

OOICES. 



I 
M47-0174 

< . 05<W 
71 . 00 

1 3 . < T 

< .01 <g 

< .001 <w 

<.05<W 

.47<T 

.52<T 

< OKW 
< . 02<U 

.£9 
< 1 . 00(U 
49. 00 
10.00 
< . 01 <U 



! X. 



-,.,l 
i 



Environment Ontario 
FINAL REPORT 

Sample Class: H 

Metals in Uater 



ITC 



WR1St3E 



SOUTH RIVER 



Page 4 
Printed 18/12/89 



, * 



Results 



Inquiries at: RAY McVICARS 
Telephone: 416-235-5860 



Field Sample Number... f 
'*» Test Description 

Code, Units of Measure M47-0174 
Method 

■^ VANADIUM, UNF, TOTAL .43<T 

VVUT ,UG/L as V (Vanadium) 

001CE5 



c 
o 
c 



tTW i ronment On t ar I o 
FINAL REPORT 

'^ Sample Class: U 

UATER (GRND/DOMESTIC) UQ 



UR 



m 



35 



SOUTH RIVER 



Results 



Inquiries at: MIKE RAULINGS 
Telephone: 416-235-S880 



Printed 18712/87 



Field 

Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB 

Sample# Remarks 



Sampl Ing 
Date Time Zone 



t CODE NOT GIVEN 



SOUTH RIVER UELL NO , £ 
RAW WATER 



W47-0067 



16/11/89 14:00 5 



Field Sample Number. , . 1 

Test Description 

Code, Units of Measure U47-0067 

Method 

CONDUCTIVITY 25C 101. 

C0ND2S,UMH0/CM at 25 D . CENT . 

002BI2 
HARDNESS, TOTAL 20.2 

HARDT ,MG/L as CAC03 

CALC01 
CALCIUM, UNF. RE ACTIVE 5.4 

CAUR ,MG/L as Ca (CalclumJ 

OOECAt 
MAGNESIUM, UNF. REACTIVE 1.65 

MGUR ,MG/L as Mg Magnesium 

OOTCAI 
SODIUM, UNF. REACT. 7.4 

NAUR ,MG/L as Na (Sodium) 

00IEA1 
ALKALINITY, TOTAL 9.3 

ALKT ,MG/L as CAC03 

004AT6 
PH (-L0G(1K(C0MCN) ) ) 6 55 

PH .DIMENSIONLESS 

003AI2 
FLUORIDE, UNF'. REACTIVE 04 

FFIDUR,MG/L as F (Fluoride) 

03 ACS 
CHLORIDE, UNF. REACTIVE 15.90 

CLIDUR,MG/L as CI- Chloride 

004BC2 



%* 



^~ 



%^' 



Environment Ontario 
FINAL REPORT 

Sample Class: U 

WATER (QRND/DOMESTIC) UQ 



WR12135 



SOUTH RIVER 



Pag« 6 
Printed 18712/89 



Results 



Inquiries at ; 
Telephone ■■ 



MIKE RAWLINGS 
416-835-5880 



Field Sample Number... t 

Test Description 

Code, Units of Measure U47-0067 
Method 

SULPHATE, UNF. REACT. 7.82 

SS04UR,MG/L as S04 Sulphate 

003A10 
TURBIDITY 4.90 

TURB , FORMALIN TURB. UNITS 

OOeAII 
COLOUR, TRUE 50.5 

COLTR ,TRUE COLOUR UNITS 

102BC9 
PHOSPHORUS, UNF. TOTAL < . 002<W 

PPUT ,MG/L as P Phosphorus 

504ACS 
PHOSPHATES, FRAC. REACT. <.0005<U 
PP04FR,MG/L as P Phosphorus 

103DCa 
NITR'N,TOTAL KJELD,UNF.R .100 

NNTKUR,MG/L as N (Nitrogen) 

004AC2 
AMMONIUM, TOTL, FRAC.REAC .044 

NNHTFR,MG/L ag N (Nitrogen) 

103DCe 
NITRATES, TOTL, FRAC.REAC 1.120 
NNOTFR,MG/L as N (Nitrogen) 

1 02DC2 
NITRITE, FRAC. REACT. .0070 

NN02FR,MG/L as N (Nitrogen) 

lOSDCa 
PHENOL I CS (UNF. REACTIVE) .6<T 

PHNOL ,UG/L as PHENOL 

002BC2 



c 



Cii> 



M' 



tfwir 
FINAL 



REPORT 



■^ Sample Class: «tt 
DERIVED RESULTS 



R^ff: 



URTST35 



T^^' 



SOUTHER I VER 



Printed 18/12/89 



Results 



Inquiries at: WATER QUALITY OFFICE 
Telephone: 416-848-3512 



Field 
'^ Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampling 

Sample# Remarks Date Tim* Zone tf^ 



1 CODE NOT GIVEN 



SOUTH RIVER UELL NO . 2 
RAM WATER 



DR-CAL 



16/11/89 14:00 5 



^ 



-fir 



Field Sample Number.., 
Test Description 
,> Code, Units of Measure 
Method 

LANGELIER'S INDEX 
f LANG I , 



1 



DR-CAL 
-3.1 



c 






Environment Ontario 
FINAL REPORT 

Sample Class: MU 

DOMESTIC WATER MICROBIOL 



UR12135 



SOUTH RIVER 



Print»d 



Pag* 8 
18712/89 



Results 



Inquiries at: STEVE DEBRECENI/ROSA LEE 
Telephone: 416-835-6011 



Field 

Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampling 

Sample# Remarks Date Time Zone 



1 CODE NOT GIVEN 



SOUTH RIVER WELL NO . 2 
RAW WATER 



MW47-0464 



16/11/89 14:00 5 



&*■ 



f^ 



C'* 



Field Sample Number... 
Test Description 
Codej Units of Measure 
Method 

TOTAL COLIFORM MF 

TCMF , COUNTS/1 00 MILLILITRE 

LF 22 
TOTAL COLIFORM MF BKGD 
TCMFBK, COUNTS/1 00 MILLILITRE 

LF 22 
FECAL COLIFORM MF 
FCMF ,COUNTE/100 MILLILITRE 

TF1 £4 



1 
MU47-0464 









<J 



<^ 



Environment Ontario 
FINAL REPORT 

Sample Class: OP 

PRIORITY ORGANICSr 



DUO 



UR12135 



SOUTH RIVER 



Pa 



?\i 



Results 



Inquiries at 
Telephone 



Printed 18/12/89 



BILL BERG / WALTER OFFENBACHER 235-5908 
416-235-5907 



Field 

Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampling 

Sample# Remarks Date Time Zone 0k 



1 CODE NOT GIVEN 



SOUTH RIVER UELL NO . 2 
RAU UATER 



OP47-0087 



16/11/89 14:00 5 



Field Sample Number... 
Test Description 
ij Code. Units of Measure 

Method 



_J 



1 , t-DICHLOROETHYLENE 
X1001P,No Units available 

DICHLOROMETHANE 
X1002P,No Units available 

TRS-1 ,2-DICHLOROETHYLENE 
X1003P,No Units available 

1 . t-DICHLOROETHANE 
X1004P,No Units available 

CHLOROFORM 

X1005P,No Units available 

1,1,1 -TR I CHLOROETHANE 
Xt006P,No Units available 

1.2-D I CHLOROETHANE 
X1007P,No Units available 

CARBONTETRACHLORIOE 
XtOOSP^No Units available 

BENZENE 

B2001P,No Units available 



I 
OP47-0087 

rLA 

ILA 
I LA 
!LA 
ILA 
ILA 
ILA 
ILA 
I LA 



'/^ Hl^K^^-L. iM£A^gA^>. 



k.»<Sti^Tf. ^-i.*'.d. t.i^.'NlJMih^. 



i^ftillck.- .-■-. ,rj^ti..^-C-i^mAj..i^^:K^. 



tnvironment Untarlo 
FINAL REPORT 

>^ Sample Class: OP 

PRIORITY ORGANICS 



DUO 



UR1gl35 



SOUTH RIVER 



Printed 



Pag* 1 
187ie/89 



Results 



Inquiries at: BILL BERG / UALTER OFFENBACHER £35-5908 
Telephone: 416-S3S-5907 



Field Sample Number, . 
"^ Test Description 

Code, Units of Measure 
i Method 

"^ f ,£~DICHLOROPROPANE 

XI009P,No Units available 

TRICHLOROETHYLENE 
•^ X1010P,No Units available 

DICHLOROBROMOMETHANE 
X1011P,No Units available 

TOLUENE 

B200cP,No Units available 

! 1 ,1 ,a-TRICHLOROETHANE 

X1012P,No Units available 

CHLORODIBROMOMETHANE 
. XI013P,No Units available 

TETRACHLOROETHYLENE 
X1014P,No Units available 

CHLOROBENZENE 

X2001P,No Units available 

._ TOTAL TRIHALOMETHANES 

XETTHM.No Units available 

ETHYLBENZENE 
^ B2003P,No Units available 

ETHYLENE DIBROMIDE 

X2EDB ,No Units available 

^ P-XYLENE 

Be004P,No Units available 

_, M-XYLENE 

B£005P,No Units available 

BROMOFOPM 

X1015P,rjo Units available 

0-XYLEHE 

B2006P,No Unit?; available 



1 

OP47-0087 



I LA 

lUl. 
•LA 

1%M. 
1LA 
!LA 



!LA 

!LA 
•LA 



C 



^' 



FINAL REPORT 
•*> Sample Class: OP 
PRIORITY ORGANICE 



DUO 



Riff: 



URT2T35 



sour 



f^R 



IVER 



Page I t 
Printed 18/12/89 



Results 



Inquiries at: BILL BERG / UALTER OFFENBACHER 835-5908 
Telephone: 416-835-5907 



Field Sample Number... 
<»• Teat Description 

Code, Units of Measure 

Method 

-» 1 , I ,a,£?TETRACHLOROETHANE 
X1016P,No Units available 

1 ,4-DlCHLOROBEh2ENE 
** Xe002P,No Units available 

I , 3-DI CHLOROBENZENE 
X2003P.No Units available 

I ,2-D I CHLOROBENZENE 
X2004P. No Units available 

J STYRENE 

B2008P,No Units available 



OP47-0087 



!LA 
!LA 
!LA 
I LA 
!LA 



U 



W 



l# 



Environment Ontario 
FINAL REPORT 

^ Sample Class: OU 

ORGANIC WATER 



DUS 



URiai35 



SOUTH RIVER 



Pag* tS 
Printed 18712/89 



Results 



Inquiries at: DAVID HALL 
Telephone: 4t6-a3B-5910 



Field 

Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampling 

Samplett Remarks Date Time Zone «*'>• 



1 COD^ NOT GIVEN 



SOUTH RIVER UELL NO . 2 
RAU WATER 



0W47-007S 



16/11/89 14:00 5 



e 



Field Sample Number... 1 

Test Description 
) Code, Units of Measure OU47-007B 

Method 

AMETRYNE <50, <W 

. P2AMET,NG/L (Nanogram/Litre ) 

U0IP3V 
PROMETONE <50,<U 

PePROM,NG/L (Nanogram/Lltre) 

W0IP3V 
PROPAZINE <EO.<U 

P2PR0P,NG/L ( Nanogram/Lltre > 

U0IP3V 
. ATRAZINE <50.<W 

P2ATRA,NG/L (Nanogram/Lltre) 

W0IP3V 
PROMETRYNE <50.<W 

, P2PR0Y,NG/L (Nanogram/Lltre) 

U0IP3V 
SIMA2INE <EO.<W 

P2S1M ,NG/L (Nanogram/Lltre) 

W0IP3V 
SENCOR <100.<U 

P2SENC,NG/L (Nanogram/Litre) 

W0IP3V 
BLADEX <100.<U 

PSBLAD.NG/L (Nanogram/Lltre) 

U0IP3V 
ATRATONE <50.<U 

PeATRO,NG/L (Nanogram/Litre) 

W0IP3V 



KM 



tnvirdnment Ontario 
FINAL REPORT 

Sample Class: OU 

ORGANIC WATER 



DUS 



URtei3S 



SOUTH RIVER 



Printed 18/12/89 



Results 



Inquiries at 
Telephone 



DAVID HALL 
416-235-5910 



Field Sample Number... 
f* Test Description 

Code, Units of Measure 

Method 

•• DETHYLATED ATRAZINE • 

P2DATR,NG/L ( Nanogram/Lltre ) 

U0IP3V 
METALACHLOR 
■H POMET ,NG/L (Nanogram/Lltre) 

W01P3V 
LASSO 

POLASS,NG/L (Nanogram/LitreJ 
« U0IP3V 

DIETHYL SIMAZINE 
PeDSIM,NG/L (Nanogram/Lltrel 

U0IP3V 
.» HEXACHLOROETHANE 

X8HCE ,NG/L ( Nanogram/Lltre > 

uo^etx 

1 3E-TR I CHL0R0BEN2ENE 
;i Xei35 ,NG/L (Nanogram/Lltre) 

U04B1X 
1S4TRICHL0R0BENZENE 
Xei24 ,NG/L (Nanogram/Lltre) 
J W04B1X 

HEXACHLOROBUTADIENE 
XtHCBD,NG/L (Nanogram/Lltre) 

U04B1X 
j 123TRICHL0R0BENZENE 

X2I23 ,NG/L (Nanogram/Lltre) 

U04eiX 
e , 4 , 5-TR I CHLOROTOLUENE 
J X2T245,NG/L (Nanogram/Lltre) 

U04BTX 
2,3, 6-TRICHLOROTOLUENE 
X8Te36,NG/L (Nanogram/Lltre) 

W04B1X 
1 e35TETRACHL0R0BENZENE 
Xeie35,NG/L (Nanogram/Lltre) 

U04B1X 
1245 TETRACHLOROBENZENE 
X2ie45,NG/L (Nanogram/Lltre) 

U04BtX 
2,6, a-TR I CHLOROTOLUENE 
X2T26A,NG/L (Nanogram/Lltre) 

W04B1X 
1 234TETRACHL0ROPEN2i:NF: 
X2t£34,NG/L ( Nanogra'n/Li tre ) 

U04E(1X 



1 



OU47-0075 
<200, <W 
<500. <U 
<500. <W 
<200. <U 
<1 . <U 
<5. <U 
<5.<U 
<1 . <U 
<5. <W 
<5. <W 
<5. <U 
(I . <U 
<I . <U 
<5. <U 
<1 . <U 



m 



%s>- 



Environment Ontario 
FINAL REPORT 

Sample Class: OU 

ORGANIC WATER 



DUS 



MR 1 SI 35 



SOUTH RIVER 



Page 14 
Printed 18712/89 



Results 



Inquiries at- DAVID HALL 
Telephone: 416-835-5910 



Field Sample Number. . . 
Test Description 
Code, Units of Measure 

Method 

PENTACHLOROBENZENE 
X£PNCB,NG/L ( Nanogram/Litre > 

U04B1X 
PCB, TOTAL 
P1PCBT,NG/L (Nanogram/Litre) 

U04BtX 
HEXACHLOROBENZENE 
X2HCB ,NG/L (Nanogram/Litre) 

U04B1X 
HEPTACHLOR 
P1HEPT,NG/L (Nanogram/Litre) 

U04B1X 
ALDRIN 
P1ALDR,NG/L (Nanogram/Litre) 

U04B1X 
PP-DDE 
P1PPDE,NG/L (Nanogram/Litre) 

U04BIX 
MIREX 
PIMIRX,NG/L (Nanogram/Litre) 

U04B1X 
A-BHC HEXACHLOROCYCLOHEX 
P1BHCA,NG/L (Nanogram/Litre) 

W04B1X 
B-BHC HEXACHLOROCYCLOHEX 
P1BHCB,NG/L (Nanogram/Litre) 

U04B1X 
G-BHC HEXACHLOROCYCLOHEX 
P1BHCG,NG/L (Nanogram/Litre) 

U04B1X 
A~CHLORDANE 
PICHLA.NG/L (Nanogram/Litre) 

W04B1X 
G-CHLORDANE 
P 1 CHLG , NG /L ( Nanogram/L i t re ) 

U04B1X 
OXYCHLORDANE 
P10CHL,NG/L (Nanogram/Litre) 

U04B1X 
OP-DDT 
PtOPDT,NG/L (Nanogram/Litre) 

U04B1X 
PP-DDD 
P1PPDD,NG/L (Nanogram/Litre) 

U04B1X 



OU47-0075 


<1 


. <U 


<eo 


.<w 


<1 


. <w 


<1 


, <w 


<1 


(W 


- < 1 


. <w 


<B 


<w 


<1 , 


<w 


<1 . 


<w 



<l . <w 
<2. <U 
<2. <U 
<8. <W 

<5. <W 
<5 <U 



O 



FINAL 



enT unta 

REPORT 



l^b 



Sample Class: OU 
ORGANIC WATER 



DUS 



U 



eK 



15- 



^SOU^TRI^^R 



Results 



Inquiries at 
Tel ephpne 



Page 15 *% 
Printed 18/12/89 - 



DAVID HALL 
416-235-5910 



Field Sample Number... 
•^ Test Description 

Code, Units of Measure 
Method 

-* PP-DDT 

P1PPDT,NG/L (Nanogram/LitreJ 

U04BIX 
DMDT METHOXYCHLOR 
^ P1DMDT,NG/L ( Nanogram/Ll t re) 

U04B1X 
HEPTACHLOREPOXIDE 
P1HEPE,NG/L (Nanogram/Lltre) 
-^ U04fi1X 

ENDOSULFAN I 
P1ENDI,NG/L (Nanogram/Litrel 

U04BtX 
J* DIELDRIN 

PIDIEL,NG/L (Nanograin/Litre) 

U04B1X 
ENDRIN 
^ P1ENDR,NG/L CNanogram/Lltrel 

U04BIX 
ENDOSULFAN II 

P1END2,NG/L ( Nanogram/Li t re ) 
, U04B1X 

ENDOSULFAN SULPHATE 
P1ENDS,NG/L (Nanogram/Lltrel 

U04B1X 
. 0CTACH0R05TYRENE 

X20CST,NC/L (Nanogram/Lltre) 

U04B1X 
TOXAPHENE 
_ PTTOX ,NG/L (Nanogram/Lltre) 

U04BIX 
PHENANTHRENE 
B3001X,NG/L (Nanogram/Litrel 

X3H1D) 
ANTHRACENE 
B30D2X,NG/L (Nanogram/Lltre) 

X3H1D1 
FLUORANTHENE 
"" B3003X,NG/L (Nanogram/Lltre) 

X3HIDI 
PYRENE 
B3004X,NG/L (Nanogram/Lltre) 

X3HtDf 
BENZ ( A > ANTHRACFNE 
B3005X , NG/L ( N:^nograin/L i t re ) 

XJHtDI 



OU47-007S 

<5,<W 

<s. <g 
< 1 . < u 

(2 <W 
<2, <H 
<5. <U 
<S. <W 
<S. <W 
< t . <U 
<500 . <U 

<10 . <U 
<1 , <U 

<20 

<20 

<20 



<W 



<U 



rf 



ii:* 



o 



^ 



<u 



t J.AM . .,T.Th . -.lA^t^- .<<1*' ^^ , h.».< 



_-i'.>-,.^ 



- -^^ ..ii^''Aih' 



^ /ir ent ..ita. 
FINAL REPORT 

* Sample Class: OU 

ORGANIC WATER 



DWS 



UR ■ c , 35 



i^OUTH KIVER 



„ ^ , page T6 
Printed 18712/09 



Page tS 



Results 



Inquiries at: DAVID HALL 
Telephone: 416-235-5910 



Field Sample Number... 
Test Description 
Code, Units of Measure 
. Method 

CHRYSENE 

B3006X,NG/L ( Nanogram/Ll tre ) 

X ^ H f n 1 
DIMETH . BENZ{ A JANTHRACENE 
B3007X.NG/L ( Nanogram/Litre) 

X3H 1 n 1 
BENZO(E)PYRENE 
B3008X,NG/L (Nanogram/Litre) 

X3H t n 1 
BENZO( B JFLUORANTHENE 
B3010X,NG/L (Nanogram/Litre) 

PERYLENE ''^""" 

B30nx,NG/L (Nanogram/Litre) 

BENZ0(K)FLUORANTHENE "^' 
83012X,NG/L (Nanogram/Litre) 

X3H 1 n 1 
BENZO(A)PYRENe 
B3013X,NG/L (Nanogram/Litre) 

BENZO ( G , H , I ) PERYLENE 
B3014X.NG/L (Nanogram/Litre) 

X3H1 D I 
DIBENZ( A , H ) ANTHRACENE 
B301EX,NG/L (Nanogram/Litre) 

INDENOf 1 , a, 3-C, D)PYRENe''^ 
B3016X,NG/L (Nanogram/Litre) 

X3H I D 1 
BENZ0(B)CHRYSENE 
B30I7X,NG/L (Nanogram/Litre) 

CORONENE """" 

B30t9X,NG/L (Nanogram/Litre) 

X3H1D1 



1 



OW47-0075 

CEO . <U 

<5. <W 

<50. <U 

< 1 . <U 

<10.<U 

<1 . <W 

<5. <U 

<eo. <u 
<io. <u 
<eo. <u 

<2.<U 
(10. <u 



"\" 



*s. 



I*v 



iM 



Environment Ontario 
FINAL REPORT 



URtei35 



SOUTH RIVER 



Printed 



Page 17 
16712/89 



REMARK CODE EXPLANATIONS 



RMIS DESCRIPTION 

ILA NO DATA: SAMPLE SPOILED IN LABORATORY ACCIDENT. 
<T A MEASURABLE TRACE AMOUNT INTERPRET WITH CAUTION 
<U NO MEASURABLE RESPONSE (ZERO): (REPORTED VALUE 



*** END OF REPORT *** 



r: 



f 



w 



v«' 



Environment Ontario 
FINAL REPORT 



Municipal It y/Proj»ct 



Sampling Dat*(s): 



Program. .... OTOOSOt 
Agency 0I0E01I502 

^ Samp lad by; KATTHEU UZA 



SOUTH RIVER 
NOV 1 6, 1 9 6 9 



<6 < 



1 Kj.} 

-a 



o 



m 



Printad 15?01/90 
Subtnisaion: U R 1 S 1 3 1 



WATER TREATMENT RESEARCH TECHNICAL ADVISORY 
POLICY 4 ASSESSMENT UNIT 



Data Submitted: 17/11/89. 



Data Racalvad: 



17/1 1/89 



Mail this copy to 



UZA.M. 

URB-DR INKING UATER 

125 RESOURCES RD.RM.E-S52 

REXDALE ONTARIO 

M9U 5L1 



I 

I 
> 

I 
I 



Final raportB to UZA,M. 

PAULOUSKIjI 



URB-DRINKING UATER 
WASTE MANAGEMENT 



Talaphona: 416-235-5823 
Talephona: 416-323-5183 



TTaT3— 
Sample 



Sampling Location 



Sampling Location Description 



SampTTng "" 
Date Time Zona 



2 CODE NOT GIVEN 

Sampla Description 



SOUTH RIVER 



TREATED UATER USING WELL NO . 2 



TESTS REQUESTED: 



C+DWAPA 

C+OPOPUP 

6-t-OUTRI 

G■^OAPAHX 

+HCUT 



16/11/89 14:30 5 
Lab 8ampla# Remarks Lab Sample# Remarka 



U47-006e 
OU47-0076 
MW47-0465 



M47-0I75 
OP47-0088 



G+DUAPD 

C+OWOC 

C+MBDUMF 

+CCNAUR 

+PHNOL 






Environment Ontario 
FINAL REPORT 



URtai31 



SOUTH RIVER 



Printed 1S701/90 



J\ 



m 
m 



Sample Class' M 
Metals in Uater 



ITC 



Results 



Inquiries at 
Telephone 



RAY ncVICARS 
416-23S-B860 



m Field 

V Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampling 

Samplei Remarks Date Time Zone 



£ CODE NOT GIVEN 



SOUTH RIVER 

TREATED WATER USING WELL NO E M47-0175 



16/1 1/89 14:30 S 



Fit^ld Sample Number. , . ^ 

Test Description 

Code, Units of Measure M47-017S 
Method 

URANIUM, UNF TOTAL .07<T 

UUUT .UG/L as U (Uranium) 

001CE5 
COPPER, UNF TOTAL 3.30 

CUUT .UG/L as Cu (Copper) 

001CE5 
NICKEL. UNF TOTAL . 1 KT 

NIUT ,UG/L as Nl (Nickel) 

001 CE5 
LEAD, UNF TOTAL ,3»- 

PBUT ,UG/L as Pb (Lead) 

001 CE5 
ZINC, UNF TOTAL £8.00 

ZNUT ,UG/L as Zn (Zinc) 

0O1CE5 
IRON, UNF TOTAL 2900.00 

FEUT ,UG/L as Fe (Iron) 

001CE5 
MANGANESE, UNF TOTAL 120.00' 

MNUT ,UG/L as Mn Manganese 

001CE5 
SILVER, UNF TOTAL <.0£<U 

AGUT ,UG/L as AG (SILVER) 

00 ICES 
ALUMINUM, UNF TOTAL 16.00 

ALUr ,UG/L ris A I (Aluminum) 

001CE5 



Env i f'orment Ontario 
FIMAL PEPOpr 

Samp I e Class M 

Me tale in Uater 



ITC 



URie!31 



SOUTH RIVER 



Page 3 
Printed 15/01/90 



Results 



Inquiries at 
Telephone 



RAY McVICARS 
416-235-S860 



F i e 1 rl Sample Nuiriber . .. ft 

T«st DfBci' 1 pt 1 on 

Cod*^, Ur.its of Measure M47-0175 

Method 

ARSENIC, UNF TOTAL <.05<U 

ASUT .OQ/L as As (Arsenic) 

001 CE5 
BARIUM, UNF TOTAL 73.00 

BAUr ,UG/L as tJA (BARIUM) 

001CE5 
BORON, UNF TOTAL ia.00<T 

BBUT ,UG/L as B (Boron) 

001CE5 
BERYLLIUM, UNF TOTAL .02<T 

BEUT .UG/L as BE (BERYLLIUM 

00 ICES 
CYANIDE, AVAIL . , UNF . REACT < . OOJ <U 
CCNAUR,MG/L as CN (Cyanide) 

363ACa 
CADMIUM, UNF TOTAL (.05<W 

CDUT ,UG/L as Cd (Cadmium) 

001 CE5 
COBALT, UNF TOTAL .49<T 

COUT UG/L as Co (Cobalt) 

001CEE 
CHROr. Iut1, UNF TOTAL .37<T 

CRUT .'JG/L as Cr (Chromium) 

001CE5 
MERCUPr, UNF TOTAL (.01 <U 

HGUT ,UG/L as Hg (Mercury) 

540AF1 
MOLYEDEriUM. UNF TOTAL .04<T 

MOUT ,UG/L as Mo Molybdenum 

OOlCEB 
ANTIMONY, UNF. TOTAL .29 

SBUT UG/L as Sb (Antimony) 

00ICE5 
SELENIUM, UNF. TOTAL <1.00<U 

SEUT ,UG/L as Se (Selenium) 

001CE5 
STRONTIUM, UNF TOTAL 47.00 

SRUT ,UG/L as SR (STRONTIUM 

001 CE5 
TITANIUM, UNf^ TOTAL 14.00 

TIUT iJ-,/L 45 TI (TITANIUM) 

001 CE5 
THALLIUM, UNr TOTAL * <.01<W 

TLUT ,UC-/L as TL (THALIUM) 

00tCE5 



Env i r otifiiPnt Ontario 
FINAL REPORT 

Metals m UaTer 



ITC 



UR 1 2 1 3 1 



SOUTH RIVER 



Page A 
Printed 15/01/90 



Results 



Inquiries at: RAY McVICARS 
Telephone: 416-235-5860 



Field Sample Number.., 
Test Description 
Cod*?. Units of Measure 

Method 

VANAD I UM , UNF , TOTAL 
VVUT ,UG>^L as V (Vanadium) 

001 CE5 



M47-0175 



4e<T 



FINAL REPORT 

Samp 1 €^ C. 1 aE.e U 

UATEC « GhND/DOMESTIO UQ 



WR12131 



SOUTH RIVER 



Results 



Inquiries at ■■ MIKE RAULINGS 
T«?lephone: 416-235-5880 



Printed 



Page 5 
15701/90 



Fi(?li1 Sampling Location Description 

Samp If" Siiihpling Location Sample Description 



LAB Samplin9 

Sainplett Remarks Date Time Zone ' 



5 CODE NOT GIVEN 



SOUTH RIVER 

TREATED WATER USING WEIL HO . 2 



W47-00&8 



1 6/1 1/8^ 1 4 : 30 5 



r i e- 1 'i Sample Number... 
Test Description 
Code. Units of Measure 
,_. Method 

CONDUCTIVITY £5C 
C0NDi^5,UMH0/CM at Z-S D . CENT . 

002Bie 
HAPDNES.S, TOTAL 
HAPDT ,MG/L as CAC03 

CALCOl 
CALCIUM, UNF REACTIVE 
CAUP .f1Q/L as Ca (Calcium) 

00£CA1 

magne;sium, unf reactive 

MGUR .',V^/L as Mg Magnesium 

OOTCAI 
SODIUM, UNF REACT. 
NAUR ,MG/L 33 Na (Sodium) 

00IEA1 
ALKALINITV , TOTAL 
ALKT ,riG/L aa CAC03 

004AT6 
PH ( -LOG(H+(CONCN) ) ) 
PH , DIMENSIONLESS 

003Aie 
FLUOR I OE, UNF. REACTIVE 
FFIDUR.MG/L as F (Fluoride) 

003ACS 
CHLORIDE, UNF REACTIVE 
CLIDUR,MG/L as CI- Chloride 

004BC2 



W47-0068 


103. 


eo.4 


5.5 


1 .65 


8. 1 


10.S 


6.50 


04 


15.80 



it 



Env I r onni^Tit Ootai io 
FINAL fVEPORT 

UATEP ' G'-:ND/DOriF.BTIC) UO 



UR12t31 



SOUTH RIVER 



P«g* 6 
Printed »5/01/90 



Results 



Inquiries at 
Telephone 



HIKE RAULINGS 
416-835-5880 



m 
m 



Field Sample Number. 
Test tif^ir ipX ion 
Code, Ur.itc- of Measure 

Method 

SULPHATE, UNF REACT 
SS04UR,MG/L as S04 Sulphate 

003A10 
TUPBlDITr- 
TUPfe .FfjPriftZIN TURB UNITS 

002AI 1 
COLO'JR , TRUE 
COLTP .TRUE COLO'JR UNITS 

10eBC9 
PHOSPHOP'JS, UNF TOTAL 
PPUT ,HG/L ae P Phosphorus 

504AC£ 
PHOSPHATES. FRAG REACT. 
PP04FR,MG/L as P Phosphorus 

103DC2 
NITR'N, TOTAL KJELD.UNFR 
NNTKUR,MG/L as N (Nitrogen! 

004AC2 
AMMONIUM, TOTL, FRAC REAC 
NNHTFR.MG/L as N (Nitrogen) 

1 03Dc2 
NITRATES, TOTL, FRAC. REAC 
NNOTFR,MG/L as N (Nitrogen) 

I02DC2 
NITRITE, FRAC. REACT. 
NNOa:Ffl,MG/L as N (Nitrogen) 

I oeocP 

PHENOL ICS (UNF REACTIVE) 
PHNOL ,tJG/L as PHENOL 

OOeBCE 



047-0068 



7 67 
I 40 
9.5 
< 002<U 
< 0005<U 
. 130 
026 
t 130 
0040<T 

.mi 



m 

m 



m 
m 



Env J r 'i--;:'.- lit Oni^"«rio 
FINA:_ PlPORT 

Samp 1 e Class ♦•♦• 

DERWED RESULTS 



UR12131 



SOUTH RIVER 



P*g» 7 
Printed 15701/90 



Results 



Inquiries at: WATER QUALITY OFFICE 
Telephone 416-248-3512 



Field 

Sample Sampling Location 



Sampling Location Description 
Sample Description 



LAB Sampl ing 

Sampled Remarks Date Time Zone 



£ CODE NOT GIVEN 



SOUTH RIVER 

TREATED WATER USING WELL NO . E 



DR-CAL 



16/1 1/89 14:30 S 



pjeld Sample Number. . 
Test Description 
Code, UnitE of Measure 
_. . .... Method 

LANGELIER'S INDEX 
LANG I . 



DR-CAL 



-3. 1 



Enwirc'r>it:trit Ontario 
FINAL PEPORI 

Sample- Clds^ MU 

DOMESTIC UATER MICROBfOL 


Results % 

InqCjiri^s at: STEVE DEBRECEN I /ROSA LEE 
Telephone: 416-235-6011 


Fie-ld 

SatppI^ Sumpting Location 


Sampling Location Description LAB Samp 1 i no .^ 
Sample Description Samplell Remarks Date Tim* Zone « 


£ CODE NOT GIVEN 

* 


SOUTH RIVER 16/11/89 14 30 5 ^ 
TREATED UATER USING WELL NO £ rfU47-0465 • 


Field SdiTipte Number.!, 
Test Description 
Code. Units o* Measure 

Method 

TOTAL COL I FORM MF 

TCMF , COUNTS/1 00 MILLILITRE 

LF ee 

TOTAL COLIFORM MF BKGD 
TCMFBK.COUNTS/IOO MILLILITRE 

LF £2 
STANDARD PLATE COUNT MF 
HB35MF, COUNTS /MILLILITRE 

SF 48 


MU47-0465 • 
0. ^ 



Env!roi*tiT;er:l Oniar i'< 
FINAL REPORT 

Samp 1 e C 1 ^es OP 

PRIOR I Tr ORGAN I Cr. DU'O 



URiar3! 



SOUTH RIVER 



Page y 
Printed 15701/90 



Results 



Inquiries at: BILL BERG / WALTER OFFENBACHER 235-5908 
Telephone: 416-235-5907 



Field Sampling Location Description 

Sample Sampling Location Sample Description 



LAB Sampling 

Samplett Remarks Date Time Zon« 



? COlJE NOT GIVEN 



SOUTH RIVER 

TREATED WATER USING WEIL NO 2 



16/11 /39 14 : 30 5 



OP47-0088 



Field Sample Number. . . 2 

Test Dfc-Ecription 

Code, Units of Measure OP47-0088 

Method 

1 , 1-DlCHLOROETHYLENE < . 1 <W 

XI001PJJG/L Microgram/Litre 

POCODO 
DICHLOPOMETHANE <.5<W 

X100eP,Ufi/L Microgram/Lltre 

POCODO 
TRS-1 ,£-DICHLOROETHYLENE < . 1 <U 

X1003P,UG/L Microgram/Li tre 

POCODO 
1 , 1 -DICHLOROETHANE < . KW 

X1004P,UG/L Microgram^Litre 

POCODO 
CHLGFQFORM < . KU 

X100EP,UC./L Microgram/Litre 

POCODO 
1 , 1 , 1 -rp [CHLOROFTHANE < . Oa<U 

X1006P.UC-^L Microgram/Li tre 

POCODO 
1 , 2-DI'. Ml OhOETHAf/E ( . 05<W 

XI 007P , un/l. Ml cr-oorain/Lltre 

POCODO 
CARBONTErRACHLORIDE <.£<W 

XI OOeP , UG/L Ml crogr am/Lit re 

POCODO 
BENZENF <.05<W 

B200 1P , UG/L f1 icr.j'3r3in/Li t re 

POCODO 



Env I roi .:fif?r:t Ont pr j 'j 
FINAL RLPORT 

SaiTiple CI isr, OP 

PR I OP 1 ' I OPGf^NlC-: DUO 



WR 1 2 1 3 1 



SOUTH RIVER 



Printed 



Pa 



Page 
1S/0 



10 
1/90 



Results 



Inquiries at : 

Telephone 



BILL BERG / UALTER OFFENDACHER 235-5908 
416-235-5907 



F i c. 1 1 S aiT'p 1 p Number. . 
Test D * ii ' . r I p t 1 o n 
Code, 'Jr.ix.--. or Measure 

Method 

1 .^-u^r. m or op r or amc 

XI O'j^'P , UO/L Ml crogram/Li tre 

POCODO 

TRlCMLv'RvJt TH/LFNt 

XI 1 OP . Ji. ,'L Microqr«m/Litre 

POCODO 

DICHL Of^Ob'-lOMOMt IMANE 

XI 01 t P , ur./L Ml crogram/Li tre 

POCODO 

tolue:ne 

B200£:P '.I'J'L Mi cr ogram/Li t re 

POCODO 
1 , 1 .;;-Tf/[CHLCR0E7HANE 
X101c:p,U&/L Microgram/Lltre 

POCODO 
CHLOPOD I &POMOMETHANE 
X10rjP,UG/L Mi crogram/Li tre 

POCODO 
TETPACHLOROETHCl.ENE 
X1014P,UG/L Microgram/Lltre 

POCODO 
CHLOROBENZENE 
X200'P,iJG/L Microgram/Lltre 

POCODO 
TOTAL rpIHALOMFTHANES 
X2TTHM,UG/L Microgram/Lltre 

POCODO 
ETHYLBtNZEflE 
B2003P,UG/L Microgram/Litre 

POCODO 
ETHYLENE DIBPOMIDE 
X2EDB JJG/L Microgram/Litre 

POCODO 



oP47-ooee 



P-XYLENE 
B2004P,UG/l. 

M-XYLENE 
B20 0E:P UG/L 

BROMOFORIi 
XI 1*;P,UG/'L 

0-XYLENC 
B2006P, UG/L 



Ml crogram/Lltre 
POCODO 

M i rrog ram/Lit re 
POCODO 

M 1 c rogr-sm/L i t re 
POCODO 

111 cr v)gr>m/Li t re 
POCODO 



< 05<W 

< . 1 (U 
( .05<U 

< . 0E.<W 

< . 05<U 

< 1 <U 
< . OE<U 

< . 1 <U 
{ 50<U 
( . 05<U 
< . 05<U 

< .)<U 

< 1 <U 

< .2<M 

< 05<U 



Env I r •:. ■■.'■: >-. t O n '^ 5 r i o 
FINAL RlPORF 

Samp . e C 1 -see, QP 

PRlofUTr or'.;ANics 



UR1&131 



SOUTH RIVER 



Pri nt ed 



Pag* 1 I 
15/0t/90 



Results 



DUO 



Inquiries at : 
Tel ephone ■ 



BILL BERG / WALTER OFFENBACHER 235-5908 
416-235-5907 



F i e 1 'J 
Test De^r. 
Code . iJr. 



1 , 1 ,ii:, cTE 
XI Ot 'iP. UG 

1 ,4-DICHL 

X2 0i?p. u:. 

1 ,3-DICHL 

xaooJP 'jr; 

1 ,2-DICHL 
X2004P, UG 



Safrp I e Number . . . 
r ipt i on 
Its of Measure 

Method 

IRACHLOf-fOETHANE 

/',. Ml crogram/Litre 

POCODO 
OROBErJZENc 
/L M I crogram/Litre 

POCODO 
QROBENZENE 
/L Mi croaram/Litre 

POCODO 
OPOFiEMZENE 
/L Ml crogram/Litre 

POCODO 



OP47-00B8 



STYRENE 
BaOOSP-UC 



"-/L Microgram/Litre 
POCODO 



< .OB<W 
APS 

< 1 <g 

< 1 (U 
< 05<W 



.05<T 
UCS 



FINAL PEPORl 
Samp i I? C 1 as<s OU 
ORGANIC WATER 



BUS 



UR12I3I 



SOUTH RIVER 



Page IS 
Printed tS/OI/90 



Results 



Inquiries at 
Telephone 



DAVID HALL 
416-235-5910 



Field 

Sanple Satipling Location 



Sampling Location Description 
Sample Description 



LAB Sampl ing 

Sample# Remarks Date Time Zone 



I CODE NOT GIVEN 



SOUTH RIVER 

TREATED UATER USING WELL NO 2 OU47-0076 



16/1 1/89 14:30 5 



Field Sample Number. . . 
Test Dtscription 
Code, Units of Measure 
Method 

AMETRYNE 

P2AMET,NG/L < Nanotjram/L i t re ) 

U0IP3V 
PROMETONE 
P2PR0M,NG/L (Nanogram/Litre ) 

U0IP3V 
PROPAZINE 
P2PP0P,N&/L (Nanogram/LltreJ 

gOIP3V 
ATRAZINE 
P2ATRA,NG/L ( Nanogram/H t re > 

U0IP3V 
PROMETRTNE 
P2PR0Y,NG/L (Nanogram/Lltre) 

U0IP3V 
SIMAZINE 
P2SIM ,NG/L fNanogram/Lltre) 

U0IP3V 
SENCOR 
PeSENCNG/L (Nanogram/Lltre) 

U0IP3V 
BLADEX 
P2BLAD,NG/L ( Nanogram/Ll t re > 

U0IP3V 
ATRATQNE 

P2ATF0.N';/L f N^nogram/Litre) 
» Ur)IP3V 



OU47-0076 
<50. <U 
<50. <W 
<EQ . <W 
<50. <W 
<50. <U 
<50. <U 
<100. <U 
<100. (U 
<50 . <U 



Env 1 r or:rri<> fi t On>t-'ii io 
FINAL. REPORT 

Sample C13S.S OU 

ORGANIC UATER 



DUS 



-.-=. --^ ■ 



■f^TT: 






UR1£131 






SOUTH RIVER 



Page (3 
Printed 15/01/90 



Result s 



Inquiries at: DAVID HALL 
Telephone: 4 1 &-a3b--591 



Field Sample Number... 
Test Description 
Code, Units of Measure 

Method 

DETHYLATED ATRA2INE 
P2DATR,NG/L ( Nanogram/Ll t re ) 

U0IP3V 
METALACHLOR 
POMET ,NG/L ( Nanogram/Litre ) 

U0IP3V 
LASSO 
POL AS 5, NG/L • Nanoqram/Litre> 

U0IP3V 
DIETHYL SIMAZINE 
P2DSni.Nr,/L f Nanogram/Litre> 

U0IP3V 
HEXACHLOPOETHAtJE 
X2HCE ,NG/L f Nanogr am/Li t re > 

U04B1X 
t35-TR I CHLOROBENZENE 
X2135 ,NG/L (Nanogram/Lltre) 

U04B1X 
I 24TR I CHLOROBENZENE 
Xei24 ,NG/L (Nanogram/Htre) 

U04B1X 
HEXACHLOROBUTADIENE 
X1HCBD,NG/L ( Nanogram/Li t re ) 

U04B1X 
123TR I CHLOROBENZENE 
X2123 ,NG/L (Nanogram/LitreJ 

U04B1X 
2,4, 5-TRICHLOROTOLUENE 
X2T245,r/G/L f Nanoqram/Litre > 

U04BtX 
2, 3 , 6-TR I CHLOROTOLUENE 
X2T£3&,NG/L ( Nanogram/Li t re ) 

U04B1X 
1 23ETE rRACHLGROBENZENE 
X21235, NG/L ( Nanogr am/Li t re ) 

U04BIX 
1245 TErPACHLOf^OBE-NZENE 
X21245,NG/L ( Nanogram/Li t re ) 

U04BtX 
2,6 , a -IP I CHLOROTOLUENE 
X2T26A,NG/L ( Nr<nogram/L 1 1 re ) 

U04B1X 
I 234TETRACHL0R0BENZENE 
X21234, NG/L ( Nanogr am/L i t re ) 

Wf)4BlX 



OU47-0076 

<200. <W 

<500 . <W 

<E00. <U 

<200. <U 

<1 . <U 

<5. <U 

<5. <W 

<1 . <W 

<5. <U 

< 5 . < U 
<5. <U 
<1 <U 
(1 . <W 
<5 <U 

< 1 <U 



Env 1 r ornn^ril Ontario 
FINAL REPORT 



UR12l3t 



SOUTH RIVER 



Page 14 
Printed 15/01/90 



Sample C 1 ass OU 
ORGANIC UATEP 



DUS 



Results 



Inquiries at: DAVID HALL 
, Telephone: 416-235-5910 



Field Sample Number. . . 
Test Description 
Code, Units of Measure 

Method 

PENTACHLOROBENZENE 

X2PNCB , NG/L ( Nanograin/Ll t re » 

U04B1X 
PCB. TOTAL 
PlPCEiT,NG/L f Nanonram/Litre) 

U04BIX 
HEXACHL0R0BEN2ENE 
X2HCB .NG/L ( Nanogram/Li tre ) 

U04B1X 
HEPTACHLOR 
P1HEPT.NG/L (Nanogram/LltreJ 

U04B1X 
ALDRIN 
P1ALDR,NG/L ( Nanogram/Lltre ) 

U04B1X 
PP-DDE 
PtPPDE,NG/L (Nanogram/Litre) 

U04B1X 
niREX 
PtMIPX,NG/L (Nanograro/Lltre) 

U04B1X 
A-BHC HEXACHLOROCYCLOHEX 
P1BHCA,NG/L (Nanogram/Lltre) 

U04B1X 
B-BHC HEXACHLOROCYCLOHEX 
PtBHCB,NG/L (Nanogram/LltreJ 

U04B1X 
C-BHC HEXACHLOROCYCLOHEX 
P1BHCG,NG/L (Nanogram/Lltre) 

U04B1X 
A-CHLORDANE 
PICHLA.NG/L (Nanogram/Lltre) 

U04B1X 
C-CHLORDANE 
P1CHLG,NG/L (Nanogram/Lltre) 

U04BtX 
OXYCHLORDANE 
P10CHL,NG/L (Nanogram/Lltre) 

U04B1X 
OP -DDT 
PIOPDT,NG/L (Nanogram/Lltre) 

U04B1X 
PP-DDD 
PtPPC'D,NC/L (Nanogram/Lltre) 

U04B1X 



OU47-0076 
< 1 . < U 
<20. <U 
<1 . <W 
<f . <U 
<1 . <W 
<1 . <U 
<5. <W 
<1 . <U 
<1 . <W 
<1 . <U 
<2.<W 
<2. <W 
<2. <U 
<5. <W 
<5 <U 



Env i ronment Ontario 
FINAL REPORT 

Sample Class; OU 

ORGANIC WATER 



DUS 



UR12131 



SOUTH RIVER 



Pri nt ed 



Page 15 
15701/90 



Results 



Inquiries at: DAVID HALL 
Telephone: 416-835-5910 



Field Sample Number... 
Test Description 
Code, Units of Measure 

Method 

PP-DDT 

P1PPDT,NG/L (Nanogram/Lltre) 

U04B1X 
DMDT METHOXYCHLOR 
P1DliDT,NG/L (Nanogram/Lltre) 

U04B1X 
HEPTACHLOREPOXIDE 
P1HEPE,NG/L (Nanogram/Litre) 

U04B1X 
ENDOSULFAN I 
P1END1,NG/L (Nanogram/Lltre) 

U04B1X 
OIELDRIN 
P1DIEL,NG/L (Nanogram/Lltrel 

U04B1X 
ENDRIN 
P1ENDR,NG/L (Nanogram/Litre) 

U04B1X 
ENDOSULFAN II 
P1END2,NG/L (Nanogram/Litre) 

U04B1X 
ENDOSULFAN SULPHATE 
P1ENDS,NG/L (Nanogram/Lltre) 

U04B1X 
OCTACHOROSTYRENE 
XeOCST.NG/L (Nanogram/Lltre) 

U04BtX 
TOXAPHENE 
PITOX ,NC/L (Nanogram/Lltre) 

U04B1X 
PHENANTHRENE 
B3001X,NG/L (Nanogram/Lltre) 

X3H1D1 
ANTHRACENE 
B3002X,NC/L (Nanogram/Lltre) 

X3H1D1 
FLUORANTHENE 
B3003X,NG/L (Nanogram/Lltre) 

X3H1D1 
PYRENE 
B3004X,NG/L (Nanogram/Lltre) 

X3H1D1 
BENZ ( A ) ANTHRACENE 
B300EX,NG/L I Nanogram/Lltre ) 

X3H1D1 



OU47-0076 
<5. <U 
<5. <U 
<1 . <W 
<2. <U 
<g. <U 
<5. <W 
<5. <W 
<S. <W 
<1 . <U 
<500. <W 
<10. <U 
<1 . <U 

<ao. <u 

<20. <W 
<20. <W 



Environment Ontario 
FINAL REPORT 

Sample Class: OU 

ORGANIC UATER 



DUS 



UR1B131 



SOUTH RIVER 



Page 1 6 
Printed 15/01/90 



Results 



Inquiries at: DAVID HALL 
Telephone: 416-835-5910 



Field Sample Number... 
Te«t Description 
Code, Units of Measure 

Method 

CHRYSENE 

B3006X,MC/L <Nanogram/Litre) 

X3HID1 
DIMETH . BENZ ( A ) ANTHRACENE 
B3007X,No Units available 

BENZO(E)PYRENE 

B3008X,NG/L ( Nanogram/Li tre ) 

X3H1D1 
BENZO( B )FLUORANTHENE 
B3010X,NG/L (Nanogram/Lltre) 

X3HID1 
PERYLENE 
B3011X,NG/L (Nanogram/Litre) 

X3H1D1 
BENZOCK)FLU0RANTHENE 
B301£X,NG/L (Nanogram/Litre) 

X3H1D1 
BENZO(A)PYRENE 
B30t3X,NG/L (Nanogram/Litre) 

X3H1D1 
BENZO(C,H, I yPERYLENE 
B3014X,NG/L (Nanogram/Lltre) 

X3H1Dt 
I) I BENZ < A , H ) ANTHRACENE 
B301SX,NG/L (Nanogram/Litre) 

X3H1D1 
INDENO( 1 ,a,3-C,D)PYRENE 
B3016X,NC/L (Nanograra/Lltre) 

X3H1D1 
BENZO(B)CHRYSENE 
B3017X,NG/L (Nanogram/Litre) 

X3H1D1 
CORONENE 
B3019/,HC/L (Nanogram/Litre) 

X3HlDt 



OU47-0076 
<S0. <W 

• QU 

<50.<U 

<10. <U 

<10. <U 

<1 . <U 

<5. <U 

<S0. <U 

<t0. <U 

<S0. <U 

<2. <U 

(10. <U 



Env 1 ror.inent Onteirio 
FINAL REPORr 



> 



URieoi 



SOUTH RIVER 



Printed 



Page 17 
15/01/90 



REMARK CODE EXPLANATIONS 



RMK _ DESCglPIION. 



*** END OF 



u 


!QU 




<T 




<U 




APS 




UCS 


REPORT *** 





NO DATA: QUALITY CONTROLS UNACCEPTABLE. 
A MEASURABLE TRACE AMOUNT : INTERPRET UITH CAUTION 
NO MEASURABLE RESPONSE (ZERO): <REPORTED VALUE 
ADDITIONAL PEAK , SMALL , NOT PRIORITY POLLUTANT 
UNRELIABLE: CONTAMINATION SUSPECTED. 



I 
) 
I 
I 
I 
} 
I 



Appendix J 

CHEMICAL ANALYSES OF SOIL SAMPLES 
FROM BURIED TAR POND WASTE AREA, JUNE 1991 



I 
I 



»> ftw^ 



REPORT OF ANALYSIS 



CLIENT CH2M Hill Engineering Ltd. 



PROJECT NO. 91-06137 



ATTENTION Ms. Tammy Middleton 



RECEIVED June 17, 1991 



ADDRESS 180 King Street, Suite 600 
Waterloo, Ontario 
N2J 1P8 



REPORTED June 28, 1991 
REISSUED July 4, 1991 



Dear Ms. Middleton: 

Please find attached your Base Neutral Extractables Reissued Results 
as per your reguest for analysis reported on a dry weight basis on samples 
submitted on June 17, 1991. If you have any further questions or problems 
with these please do not hesitate to call us. 



Respectfully yours, 

JEAI^NE WAUGP 

,E ORGANies SUPERVISOR 




THE LIABILITY OF CANVIRO ANALYTICAL LABORATORIES LTD. OR ASSOCIATED 
FIRMS, EXTENDS ONLY TO THE PRICE OP THE ANALYSIS. 



^^''yt- t**"' 





BASE NEUTRAL ACID EXTRACTABLES 


BY "GC/MS" 




IDENTIFICATION 


«1 TRENCH 
1 - Im 


#2 TRENCH 
1 - 2in 


#3 TRENCH 
3 - Im 


MOL 


IDENTIFICATION NO. 


06137-01 


06137-02 


06137-03 




NO 


COMPOUND 


ug/kg 


us/ kg 


us/kg 


ug/kg 


1 


Canphene 


< 


< 


< 


9200 


2 


bisC2-chloroethy nether 


< 


< 


<; 


1440 


3 


o-Cresol 


< 


< 


< 


40 


4 


m-Cresol 


< 


< 


< 


40 


5 


p-Cresol 


< 


< 


< 


40 


6 


bis(2-chloroisopropyl.) ether 


< 


< 


< 


360 


7 


Phenol 


< 


< 


< 


240 


8 


NTtrosodi-n-propylamine 


< 


< 


< 


40 


9 


bis(2-chlorethoxy)niethBne 


< 


< 


< 


40 


10 


Naphthalene 


417 


< 


7134 


40 


11 


2-Chlorophenol 


< 


< 


< 


120 


12 


2,4-Dlniethylphenol 


< 


< 


< 


320 


13 


Indole 


< 


< 


< 


SO 


14 


2-inethyt naphthalene 


1210 


< 


15100 


80 


15 


1 -Methyl naphthalene 


1140 


< 


10900 


80 


16 


4-chloro-3-inethylphenol 


< 


< 


< 


80 


17 


2-chloronaphthalene 


< 


< 


<• 


SO 


18 


1-chloronaphthelene 


< 


< 


< 


80 


19 


2,6-dichlorophenol 


< 


< 


< 


80 



I 
I 
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BASE NEUTRAL ACID 


EXTRACT ABIES (CONT) 






IDENTIFICATION 


#t TRENCH 
1 - Im 


»Z TRENCH 
1 - 2in 


llf3 TRENCH 
3 - 1m 


HDL 


IDENTIFICATION NO. 


06137-01 


06137-02 


06137-03 




NO 


COHPOUNO 


ug/kg 


ug/kg 


ug/kg 


ug/kg 


20 


2,4-dichtorophenol 


< 


< 


< 


80 


21 


Di phenyl ether 


< 


< 


< 


80 


22 


2,4,6-trichlorophenol 


< 


< 


< 


120 


23 


Acenaphthylene 


< 


< 


< 


80 


24 


2,4-dinitropher»t 


< 


< 


< 


1120 


25 


2,6-dinitrotoluene 


< 


< 


< 


2280 


26 


4-nitrophenol 


< 


< 


< 


4800 


27 


Acenaphthene 


< 


< 


< 


80 


2B 


2,3,S-trichlorophenol 


< 


< 


< 


80 


29 


2,4,5-trichlorophenol 


< 


< 


< 


160 


30 


2,3,4-trichlorophefWl 


< 


< 


< 


80 


31 


2,4-dlnitrotoluene 


< 


< 


< 


2440 


32 


Fluorene 


< 


< 


4020 


80 


33 


4-chloropher>yl phenyl ether 


< 


< 


< 


80 


54 


4,6-dtnitro-o-cresol. 


< 


< 


< 


37600 


35 


Total Di phenyl amine 


< 


< 


< 


80 


36 


2,3,5,6-tetrschlorophenol 


< 


< 


< 


80 


37 


2,3,4,6-tetrachlorophenol 


< 


< 


< 


80 


38 


2,3,4,5-tetrschlorophenol 


< 


< 


< 


80 


39 


4-broii»phenyl phenyl ether 


< 


< 


< 


80 





BASE NEUTRAL ACID 


EXTRACT ABLE S (CONT) 






IDENTIFICATIOH 


«1 TRENCH 
1 - 1m 


K2 TRENCH 

1 - Zm 


«3 TRENCM 
3 - Im 


MDL 


IDEMTIFJCATION MO. 


06137-01 


06137-02 


06137-03 




NO 


COMPOUND 


ug/ka 


U9/ks 


U9/Ica 


i«/kB 


40 




400 


< 


28400 


40 


41 


Anthracene 


414 


< 


13000 


40 


42 


Pentachtorophenol 


< 


< 


< 


40 


43 


Bi phenyl 


< 


< 


785 


80 


U 


Fluoranthene 


141 


< 


4840 


40 


45 


Pyrene 


274 


< 


8130 


40 


46 


Benzybutylphthalate 


< 


< 


< 


80 


47 


Benio (a) anthracene 


67.6 


< 


1990 


40 


4fi 


Chrysene 


< 


< 


1750 


440 


49 


bi s(2-ethy Ihexy I )phth8late 


458 


463 


4340 


40 


50 


Di-n-butylphthalate 


116 


496 


< 


80 


51 


Benio (b> fluoranthene 


< 


< 


2230 


80 


52 


Benzo (k) Fluoranthene 


< 


< 


•• 


40 


53 


Benzo (a) pyrene 


< 


< 


1340 


40 


54 


Perylene 


< 


< 


< 


40 


55 


5 -« i troocenaph thene 


< 


< 


< 


40 


56 


I ndeno< 1 , 2 , 3 - cd )pyrene 


< 


< 


< 


40 


57 


Dibenzo(ah)anthracene 


< 


< 


< 


40 


58 


Benzo( 9h t ) pery I ene 


90.0 


< 


< 


40 


X RECOVERY OF SURROGATES 










d6- Phenol 


* 


* 


* 




d8-Naphthalene 


* 


* 


* 




d12-Chrysene 


* 


• 


• 





* - Recovery not possible due to dilution and matrix interference. 
** - Benzo (b) and (k) fluoranthene coeluted, therefore, result is 
reported as a total. 
NOTE: Samples have NOT been corrected for laboratory blank. 
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BASE NEUTRAL ACID EXTRACT ABLES BY "GC/MS" 



IDENTIFICATION 


#4 TRENCH 
3 - 2111 


LAB 
BLANK 


RECOVERY 
SPIKE 


MDL 


IDENTIFICATION NO. 


06137-04 








HO 


COMPOUND 


ug/itg 


ug/kg 


X 


u«/kg 




Cainphene 


< 




40 


9200 




bis{2-ehloroethyl )ether 


< 




98 


1440 




o-Cresol 


< 




80 


40 




m-Cresol 


BBOO 




71 


40 




p-Cresol 


9010 




87 


40 




bis(2-chlorDisopropyl} ether 


< 




37 


360 




Phenol 


61500 




52 


240 




NftroscxJi-n- propylamine 


< 




75 


40 




bist2-chlof'etho)(y)niethBne 


< 




61 


40 




Naphthalene 


45900 




69 


40 




2-Chloroph#nol 


< 




S3 


120 




2,4-0>fliethylphenol 


< 




111 


320 




Indole 


< 




95 


80 




2-niethy [naphthalene 


90900 




75 


80 




1-Methylnaphthalene 


55500 




76 


80 




4-chloro-3-inethylpheriol 


< 


< 


87 


80 




2- ch I oronaphtha I ene 


< 


< 


73 


m 




1 ^ ch I oronaphthe I ene 


< 


< 


85 


80 




2,6-d)chtorophenol. 


< 


< 


90 


80 
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BASE NEUTRAL ACID 


EXTRACTABLES (CONT) 






IDENTIFICATION 


#4 TRENCH 
3 • 2ra 


LAB 
BLANK 


RECOVERY 
SPIKE 


MOL 


IDENTIFICATION NO. 


06137-04 








NO 


COMPOUND 


ug/kg 


ug/kg 


X 


ug/kg 


20 


2,4-diehlorophenol 


< 


< 


89 


80 


21 


Di phenyl ether 


< 


< 


83 


80 


22 


2,4,6-trichlorc3phenol 


< 


< 


98 


120 


23 


Acenaphthylene 


< 


< 


89 


80 


24 


2,4-dinTtropherK)l 


< 


< 


267 


1120 


25 


2,6-din1trotolger(e 


< 


< 


88 


2280 


26 


4-nitrophenol 


< 


< 


63 


4800 


27 


Acenaphthene 


< 


< 


82 


80 


28 


2,3,5- trichlorophenol 


< 


< 


97 


80 


29 


2,4,5-trichlorophenol 


< 


< 


109 


160 


30 


2,3,4-trichlorophenol 


< 


< 


97 


80 


31 


2,4-dinitrotoluene 


< 


< 


77 


2440 


32 


Fluorene 


18200 


< 


86 


80 


33 


4-chlorophenyl phenyl ether 


< 


< 


83 


80 


34 


4,6-dinitro-o-cresol. 


< 


< 


152 


37600 


35 


Total Diphenylsnine 


< 


< 


75 


80 


36 


2,3,5,6-tetrachlorophenol 


< 


< 


95 


80 


37 


2 , 3 , 4 , 6- tet rach I oropheno I 


< 


< 


99 


80 


38 


2,3,4,5-tetrachlorophenol 


< 


< 


104 


SO 


39 


4-broiiiophenyl phenyl ether 


< 


< 


93 


80 





BASE NEUTRAL ACID 


EXTRACTABLES (CONT) 






IDENTIFICATION 


#4 TRENCH 
5 - 2b 


LAB 
BLANK 


RECOVERY 
SPIKE 


HOL 


IDENTIFICATION NO. 


06137-04 








NO 


COHPOUNO 


UB/kg 


ug/kg 


X 


ug/kg 


40 


Phenanthrene 


85200 


< 


67 


40 


41 


Anthracene 


49000 


< 


66 


40 


42 


Pentach Lorophenot 


< 


< 


93 


40 


43 


Biphenyl 


10400 


< 


B5 


80 


44 


Fluoranthene 


4670 


< 


73 


40 


45 


Pyrene 


1220 


< 


62 


40 


46 


Benzybutyl phtha I ate 


< 


0.05 


66 


80 


47 


Benzo (a) anthracene 


5420 


< 


54 


40 


48 


Chrysene 


5060 


< 


53 


440 


49 


bisCZ-ethylhexyl )phthalate 


22600 


0.19 


BO 


40 


50 


Di-n-butylphthalate 




0.33 


B2 


80 


51 


Benio (b) fluoranthene 




< 


72 


80 


52 


Benzo (k) Fluoranthene 




< 


74 


40 


53 


Benzo (a) pffwe 




< 


56 


40 


54 


Perylene 




< 


63 


40 


55 


S-Ni troacenaphthene 




< 


66 


40 


56 


I ndenoCI , 2,3-cd)pyrene 




< 


56 


40 


57 


D i benzo( ah ^anthracene 




< 


51 


40 


58 


Benzo( sh 1 }pery L ene 




< 


52 


40 


X RECOVERY OF SURROGATES 






d6- Phenol 


• 


30 


48 




d8- Naphthalene 


• 


42 


61 




dlZ-Chrysene 


• 


31 


47 





* - Recovery not possible due to dilution and matrix interference. 
IK)TE: Samples have NOT been corrected for laboratory blank. 
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FIGURE 6: GEOLOGICAL CROSS-SECTION OF THE SITE AREA 
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